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Application No. 10118879 JP10118879 JP, Filed 19980428.A1 Published 19991109 
Abstract: PROBLEM TO BE SOLVED: To provide a liquid crystal display control 
equipment which is capable of reducing the total power consumption of a system by 
dynamically changing a liquid crystal driving duty ratio in accordance with the 
operating state of the system and which is capable of performing the driving of a 
liquid crystal display by setting an optimum liquid crystal driving voltage and an 
optimum liquid crystal driving bias condition easily in accordance witch the liquid 
crystal driving duty ratio in the case of performing such a variable duty display. 
SOLUTION: In this liquid crystal display control equipment 2, a driving duty 
selecting register and a driving bias selecting register which are rewritable from a 
microprocessor are provided. The equipment is made to selectively perform a display 
on one part of a liquid crystal display panel 1 with a low voltage and a low duty drive 
by changing the set values of the driving duty selecting register and the driving bias 
selecting register in the case of changing over the display from the display of the 
whole surface of the liquid crystal display panel 1 to the display of only rows of one 
part of the display panel. 

Int'l Class: G09G00336; G02F001133 G02F001133 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display memory which memorizes the cord data corresponding to the character pattern 
which should be displayed, The character generator memory which stores two or more character 
patterns, The segment driver which forms and outputs the segment signal which controls lighting and the 
astigmatism LGT of a pixel according to the read pattern data, The common driver which forms and 
outputs the common signal which carries out the Rhine selection drive to time sharing, The timing 
generating circuit which can change the drive duty in the time-sharing drive by this common driver, It 
has the drive bias circuit which can change a liquid crystal drive bias ratio, and the booster circuit which 
generates liquid crystal driver voltage higher than the supply voltage of a system of operation. It is the 
liquid crystal display control unit which drives the liquid crystal display panel which has the pixel which 
was equipped with two or more common electrodes and segment electrodes, and has been arranged in 
the shape of a dot matrix with the output signal of the above-mentioned segment driver and a common 
driver, and performs a character pattern display. A drive duty setting means by which the drive duty by 
the above-mentioned timing generating circuit can be set up, and a drive bias setting means by which the 
drive bias ratio in the above-mentioned drive bias circuit can be set up are established. The liquid crystal 
display control unit characterized by constituting from changing the set point of the above-mentioned 
drive duty setting means and a drive bias setting means possible [ a display ] by low duty and low-battery 
drive alternatively in some lines of the above-mentioned liquid crystal display panel. 
[Claim 2] The liquid crystal display control unit according to claim 1 characterized by having a 
pressure-up scale-factor setting means by which the pressure-up output scale factor in the 
above-mentioned booster circuit can be changed into arbitration, and making it change the output scale 
factor of a booster circuit according to the drive duty of liquid crystal. 

[Claim 3] The above-mentioned common driver is a liquid crystal display control unit according to claim 
1 or 2 characterized by outputting the signal which carries out the alternating current drive of the liquid 
crystal on non-choosing level to Rhine of the display drawing surface part which does not display. 
[Claim 4] The above-mentioned timing generating circuit is a liquid crystal display control device 
according to claim 1, 2, or 3 characterized by forming and outputting the timing signal which sets up and 
displays on a display screen center section the output location of the common driver which outputs 
selection level for every Rhine in the low duty drive below the output-signal total of the common driver 
which a liquid crystal display control device has. 

[Claim 5] The information on each above-mentioned setting means is a liquid crystal display control unit 
according to claim 1, 2, 3, or 4 characterized by consisting of the exteriors possible [ rewriting ]. 
[Claim 6] The liquid crystal display characterized by coming to have the microprocessing unit which is 
connected with a liquid crystal display control device according to claim 1, 2, 3, 4, or 5 and this liquid 
crystal display control device, and sets up information over the writing and the above-mentioned setting 
means of an indicative data against the above-mentioned display memory, and the liquid crystal display 
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panel driven with the above-mentioned liquid crystal display control device. 
[Claim 7] The display memory which memorizes the cord data corresponding to the pattern which 
should be displayed, The character generator memory which stores two or more patterns, and the 
segment driver which forms and outputs the segment signal which controls lighting and the astigmatism 
LGT of a pixel according to the read pattern data, The common driver which forms and outputs the 
common signal which carries out the Rhine selection drive to time sharing, The timing generating circuit 
which can change the drive duty in the time-sharing drive by this common driver, The drive bias circuit 
which can change a liquid crystal drive bias ratio, and the booster circuit which can generate liquid 
crystal driver voltage higher than the supply voltage of a system of operation, It is the liquid crystal 
display control unit which drives the liquid crystal display panel which has the pixel which was equipped 
with two or more common electrodes and segment electrodes, and has been arranged in the shape of a 
dot matrix with the output signal of the above-mentioned segment driver and a common driver, and 
performs a pattern display. A drive duty setting means by which the drive duty by the above-mentioned 
timing generating circuit can be set up, and a drive bias setting means by which the drive bias ratio in the 
above-mentioned drive bias circuit can be set up are established. The liquid crystal display control unit 
characterized by constituting from changing the set point of the above-mentioned drive duty setting 
means and a drive bias setting means possible [ a display of a character pattern ] by low duty and 
low-battery drive alternatively in the line of the central part of the above-mentioned liquid crystal display 
panel. 

[Claim 8] The liquid crystal display control circuit which is a liquid crystal display control circuit which 
drives the dot-matrix moid liquid crystal display panel which can display a multi-line, and contains the 
1st register for setting up drive duty, the 2nd register for setting up drive bias, and the 3rd register that 
sets up whether a dot pattern is alternatively displayed on 1 thru/or two or more lines of the central part 
of the above-mentioned liquid crystal display panel. 

[Claim 9] Furthermore, the booster circuit which can change a pressure-up scale factor and the liquid 
crystal display control circuit containing the 4th register which sets up the pressure-up scale factor of the 
above-mentioned booster circuit according to claim 8. 

[Claim 10] The liquid crystal display control circuit according to claim 8 which changes the value of the 
1st register of the above, and the 2nd register when changing the value of the 3rd register of the above. 
[Claim 1 1] The liquid crystal display control circuit which is a liquid crystal display control circuit 
which drives the dot-matrix mold liquid crystal display panel which can display a multi-line, has the 1st 
register for setting up drive duty, the 2nd register for setting up drive bias, and one voltage-output 
terminal, and contains the 3rd register which sets up the pressure-up scale factor of one booster circuit 
which can change the pressure-up scale factor, and the above-mentioned booster circuit. 
[Claim 12] A liquid crystal display control circuit including the 1st setting circuit for setting up the 
number of the common line driving signal which is the liquid crystal display control circuit which carries 
out a sequential output, and outputs two or more common line driving signals and two or more segment 
line driving signals to time sharing since a liquid crystal display panel is driven, the 2nd setting circuit 
for setting up drive bias, and the 3rd setting circuit that sets up whether a pattern is alternatively 
displayed near the center of the above-mentioned liquid crystal display panel. 

[Claim 13] The liquid crystal display control circuit according to claim 12 which lessens the number of 
outputs of the common line driving signal outputted by the above-mentioned 1st setting circuit, and is 
made possible [ setting up so that the above-mentioned drive bias may be reduced by the 
above-mentioned 2nd setting circuit ] when the information which directs to display a pattern 
alternatively near the center of the above-mentioned liquid crystal display panel is set as the 
above-mentioned 3rd setting means. 

[Claim 14] It is the liquid crystal display control circuit where the above-mentioned liquid crystal display 
control circuit has the timing control circuit controlled to carry out the sequential output of two or more 
common line driving signals for every one-frame period at time sharing, and the above-mentioned timing 
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control circuit includes the function to set up the period of the one above-mentioned frame uniformly 
even if a setup of the above-mentioned 1st setting circuit is changed. 

[Claim 15] It is the liquid crystal display system which controls the above-mentioned liquid crystal 
display control unit so that the above-mentioned microprocessor displays a pattern on the central part of 
the above-mentioned liquid crystal panel alternatively, when it is a liquid crystal display system 
containing a liquid crystal display panel, the liquid crystal display control unit which displays a pattern 
on the above-mentioned liquid crystal display panel, and the microprocessor which controls actuation of 
the above-mentioned display-control circuit and the above-mentioned liquid crystal display system is 
made into a standby mode. 

[Claim 16] The above-mentioned liquid crystal display system is a liquid crystal display system 
according to claim 15 which is a telephone system. 

[Claim 17] The above-mentioned liquid crystal panel is a liquid crystal display system according to 
claim 16 by which two or more pixels of the central part of a TODDO matrix display for a part of and a 
segment display are alternatively turned on when it has a TODDO matrix display and a segment display 
and is made the above-mentioned standby mode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the display-control circuit of the liquid crystal panel 
which applies to a display-control technical pan at liquid crystal drive control, and has independently 
display functions, such as a picture and a mark icon of a segmental die thru/or an alphabetic character 
(figure), especially with the liquid crystal panel for a dot-matrix mold character display, or a 
dot-matrix mold character display, concerning an effective technique, and relates to an effective 
technique. 
[0002] 

[Description of the Prior Art] Generally, the liquid crystal display consists of microprocessors (MPU) 
or microcontrollers containing the micro processing unit (CPU) which controls the display action of a 
liquid crystal display panel, the liquid crystal display control device integrated-circuit-ized on the 
semi-conductor substrate for driving this liquid crystal display panel, and the writing of an indicative 
data and said liquid crystal display control device etc. 

[0003] The liquid crystal display control unit having the character generator for generating the display 
pattern of a dot-matrix method The indicative-data memory which stores a character code (random 
access memory for the following and indicative datas: also call it indicative-data RAM), The character 
generator memory which stores character patterns, such as a character font, (the read-only memory for 
character generators: also call it a character generator ROM), The address counter which reads an 
indicative data from the above-mentioned indicative-data RAM according to the activation point of a 
liquid crystal display panel, It consists of a liquid crystal drive circuit which forms each driving signal 
over the common electrode and segment electrode of a liquid crystal display panel, and drives liquid 
crystal, a timing generating circuit which forms the clock signal which gives display timing. 
[0004] A microprocessor writes the character code corresponding to a character to display on a liquid 
crystal display panel in indicative-data RAM. An address counter reads a character code from 
sequential indicative-data RAM according to the activation point of a liquid crystal display panel, 
accesses a character generator ROM to the read character code as a part of address, and reads a 
character pattern one by one. It is sent to the segment shift register in a liquid crystal drive circuit one 
by one as lighting / astigmatism LGT data of liquid crystal, when the data for one line are stored, all 
segment driver circuits output the driver voltage of lighting / astigmatism LGT level all at once, and 
the read character pattern drives a liquid crystal display panel. 

[0005] In addition, since it consists of two or more Rhine perpendicularly, each character repeats the 
above-mentioned control for every display line by the number of Rhine of a character (it is eight lines 
when a character is a 5x8 dot configuration of every direction), and is performed. Lighting / 
astigmatism LGT control of one line of the above-mentioned display are performed at a time by 
time-division system. Therefore, a common driver carries out the sequential output of the driver 
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voltage of the selection level of each Rhine in delivery and this shift register shifting to a common 
shift register the selection signal of one line generated from the timing control circuit for every line. 
[0006] 

[Problem(s) to be Solved by the Invention] Sometimes it is not necessary to await and to display all 
over a liquid crystal display panel, and the minimum display of a calender display, a clock display, the 
mark further called a pictogram, an icon, etc. should just be made in portable electronic devices, such 
as a portable telephone, a pager, etc. which carried the above liquid crystal displays. However, in 
liquid crystal displays, such as a portable telephone, although it awaited and the display was 
sometimes reduced, liquid crystal drive duty was not changed. That is, since it was scanning also 
about the common electrode of the line which is not displayed, it turned out that it awaits and there is 
a trouble that power consumption at the time cannot fully be cut down. 

[0007] For example, in the liquid crystal display control device which has 32 common drivers, 
sequential selection is made from the common driver to COM1 signal to the common driver 
corresponding to COM32 signal, and 32 lines drives on a sequential selection target. The drive 
approach which carries out the sequential drive of such a common signal line of 32 lines is called 1 / 
32 duty drives. In this case, if the size of a character font is 5x8 dots, the character string for four lines 
can be displayed to that perpendicular direction on a liquid crystal panel. In this liquid crystal display 
control unit, if it performs the time-sharing drive for four lines when you do not need the complete 
display for four lines, the consumed electric current of liquid crystal driver voltage and a liquid crystal 
display control unit is equivalent to the case where the complete display for four lines is performed. 
[0008] Here, when the complete display for four lines could not be performed in the standby condition 
of a system, but only some display lines could be driven alternatively, liquid crystal drive duty could 
be lowered and liquid crystal driver voltage could be reduced, it turned out that the power 
consumption of a liquid crystal drive control unit can be stopped. However, since the optimal drive 
bias ratio will also change if liquid crystal driver voltage is changed, on drive conditions as they are, 
good display contrast is no longer acquired. Moreover, when only liquid crystal drive duty was made 
low, the display position of a character font was fixed to the top line, and it became clear that there is 
a trouble that the balance of the appearance as a display worsens. 

[0009] In addition, JP,2-1 3 1 786,U has a booster circuit and a 6 time booster circuit 4 times, and is 
indicating the liquid crystal matrix display which chooses the booster circuit of the method of either 1 
according to the drive duty of liquid crystal. JP,3-1 19385,A is indicating reducing drive duty and bias 
and displaying necessary minimum information, such as a clock, while changing an AC power and 
two or more power sources, such as a cell, into a cell drive in the liquid crystal display circuit made 
switchable at the time of interruption of service. 

[0010] In the electronic equipment carrying a liquid crystal display control device, the purpose of this 
invention is changing liquid crystal drive duty dynamically according to the operating state of a 
system, and when performing such an adjustable duty display, it is to offer the liquid crystal display 
control device which can drive by setting up easily the optimal liquid crystal driver voltage and the 
optimal liquid crystal drive bias conditions according to liquid crystal drive duty, while being able to 
reduce the power consumption of a system total. 

[001 1] Other purposes of this invention are to offer the system which used the liquid crystal display 
control unit and it in which setting modification is dynamically possible for the scale factor, the liquid 
crystal drive duty, the liquid crystal drive bias, and the liquid crystal display location of a pressure-up 
electrical potential difference. 

[0012] Other purposes of this invention are to offer the system using the liquid crystal display control 
unit and it which can perform the most legible display according to the operating state of a system. 
[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is explained 
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among invention indicated in this application. 

[0014] That is, a drive duty selection register (it is also called a display line control register) and a 
drive bias selection register rewritable from a microprocessor are prepared in a liquid crystal display 
control unit. In the liquid crystal display panel in which four line displays are possible, when changing 
from a complete display (for example, four line displays) to the display (for example, one line display) 
of only some lines, the set point of the above-mentioned drive duty selection register and a drive bias 
selection register is dynamically changed by the microprocessor. A display is made to be performed by 
the low battery and low duty drive alternatively on some liquid crystal display panels by it. It can be 
considered that the value set as a drive duty selection register is the tbe data or the control data of a 
line count in a liquid crystal panel which should be displayed. The number or class of common shift 
register which should be used is chosen by these tbe data. 

[001 5] In the common shift register (refer to drawing 9 ) connected to the common driver which 
carries out time sharing for every line, and specifically outputs selection level, a sequential shift is 
made to be carried out only at the shift register (from F/Fl to F/F9) corresponding to the part (for 
example, part of one line display) as which shift register selection information displays the screen of a 
liquid crystal panel. It is made for the shift register of the part corresponding to the non-display part of 
the screen of a liquid crystal panel not to make a shift action perform on the other hand. 
[0016] The set point of a drive duty selection register is used also for a periodic setup of the shift 
clock of the above-mentioned common shift register again, namely, the case where the display period 
of one frame in a complete display (four line displays) is set to 80Hz in the liquid crystal display panel 
in which four line displays are possible ~ a display line — one line — or it is made two lines, and even 
if it is the case where a low Dee Di drive is carried out, as shown in drawing 10 , the display period of 
one line and two lines is set to 80Hz. A cross talk is prevented by it. 

[0017] Moreover, in a liquid crystal display control unit, one booster circuit which can change a 
pressure-up scale factor into a request is prepared. The pressure-up output scale factor of this booster 
circuit is controlled by the pressure-up scale-factor selection register prepared in the liquid crystal 
display control device. When changing from the complete display of a liquid crystal display panel to 
the display of only some lines, the pressure-up electrical potential difference outputted from a booster 
circuit is made low by the set point of a pressure-up scale-factor selection register being dynamically 
changed by the microprocessor. Since the output terminal of the above-mentioned booster circuit is set 
to one and the number of terminals of a liquid crystal display control unit is reduced, the cost of a 
liquid crystal display control unit is reduced. 

[0018] According to the above-mentioned means, since only some lines of a liquid crystal display 
panel can be alternatively driven with the directions from a microprocessor (low duty drive), the clock 
frequency and liquid crystal driver voltage of an internal common shift register can be lowered. By it, 
the total consumed electric current of a liquid crystal display control unit can be stopped. Moreover, 
since the optimal drive bias can also be changed with modification of drive duty by preparing a drive 
bias selection register, the fall of contrast can be prevented. Furthermore, when a low duty drive is 
formed, pressure-up output voltage can be lowered to the need minimum by setting up low the 
pressure-up output scale factor of a booster circuit with the set point of a pressure-up scale-factor 
selection register. Thereby, while being able to lower the operating voltage of a liquid crystal drive 
power circuit, the effectiveness of a booster circuit can be raised and the consumed electric current of 
a liquid crystal display control unit can be stopped further. 

[0019] Moreover, a centering display assignment register is desirably prepared in a liquid crystal 
display control device. The set point of a centering display assignment register is alternatively set up 
by the microprocessor. By this, a dot-matrix mold character can be displayed on the location where a 
display is the most legible, for example, the central part of a liquid crystal display panel, at the time of 
standby of systems, such as a portable telephone. For example, in the case of the liquid crystal panel in 
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which four line displays are possible, the 2nd line, the display of the 3rd line, etc. can perform [ on / 
the display of only the 2nd line ] a display control for a dot-matrix mold character like from a top. In 
the 2nd line and the display of the 3rd line, the common signal line corresponding to it drives [ on / 
the display of only the 2nd line ] on selection level from a top. On the other hand, about the line 
(undisplayed line) which is not chosen as a display line, the common signal line drives on 
non-choosing level. In this case, the set point of a centering display assignment register and the set 
point of a drive duty selection register are supplied to the shift control circuit (refer to drawing 9 ) of a 
common shift register, and two or more flip-flops with which it was specified in the common shift 
register are chosen. 
[0020] 

[Embodiment of the Invention] Drawing 1 shows the liquid crystal display system (liquid crystal 
display) 100 which is the example of this invention. This display system 100 contains the liquid 
crystal display panel 1 of a dot-matrix method, the liquid crystal display control device 2 on which it 
is made to display by outputting the signal which drives the common electrode and segment electrode 
of this liquid crystal display panel (liquid crystal display :LCD) 1, the microprocessor (MPU) 3 which 
sets up the control information of this liquid crystal display control device 2, or writes in an indicative 
data, and the system powers 40, such as a dc-battery. Between the microprocessor 3 and the liquid 
crystal display control device 2, the data bus for transmitting and receiving the 8-bit data signals 
DB0-DB7 between the control signal line for transmitting reset-signal RS and read/write control 
signal R/W for directing enable signal E which makes the chip of the above-mentioned equipment 2 
validate, and reset to equipment 2 from MPU3, and MPU3 and equipment 2 is formed. Moreover, the 
liquid crystal display panel 1 and the liquid crystal display control unit 2 are connected by the 
common signal lines COM1-COM32 and the segment signal lines SEG1-SEG80. 
[0021] The SI circuit 4 which transmits and receives the signal between the microprocessors 3 in 
which the liquid crystal display control unit 2 contains a central processing unit (CPU), The 
instruction register 5 for setting up internal control information etc., Indicative-data RAM7 (display 
memory) which memorizes the character code of the alphabetic character displayed on the screen of 
the liquid crystal display panel 1, The address counter 6 which reads an indicative data from this 
indicative-data RAM7 according to the activation point of the liquid crystal display panel 1, The 
character generator memory 8 which develops a dot-matrix-like character-font pattern from the 
character code read from indicative-data RAM7, The average direct conversion circuit 9 which 
changes into serial data the two or more bits indicative data read from this character generator 
memory 8, The segment shift register 12 which shifts the changed indicative data and is held by one 
line, The latch circuit 13 holding the indicative data for shifted one line, The segment driver 14 which 
forms and outputs the driver voltage wave impressed to the segment electrode of the liquid crystal 
display panel 1 based on the held indicative data, The common shift register 15 which forms the signal 
which makes sequential selection of the common electrode of the liquid crystal display panel 1, The 
common driver 1 6 which forms and outputs the driver voltage wave impressed to a common 
electrode, The timing generating circuit 10 which forms the clock signal which gives display timing to 
the timing signal and the above-mentioned shift registers 12 and 1 5 in which the display position to 
the above-mentioned display data memory 7 is shown, The booster circuit 1 1 which generates liquid 
crystal driver voltage based on the supply voltage Vci from system power 40, The liquid crystal drive 
bias circuit 18 which generates liquid crystal drive bias voltage based on the electrical potential 
difference by which the pressure up was carried out, The power circuit 1 7 which consists of a voltage 
follower (operational amplifier) which carries out impedance conversion of the generated bias voltage, 
and outputs it from the liquid crystal drive bias circuit 1 8, The liquid crystal driver voltage selection 
circuitry 19 which chooses a desired thing out of the bias voltage outputted from the power circuit 17, 
and is supplied to the above-mentioned segment driver circuit 14 and the common driver circuit 16 is 
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included. Furthermore, the clock pulse generating circuit corrosion gage point outputs internal clock 
phi to the timing signal generating circuit 10 in response to the clock CLK supplied from the outside. 
[0022] In addition, the above-mentioned liquid crystal display control unit 2 is formed on one 
semiconductor chip of a well-known semiconductor integrated circuit manufacturing technology as a 
semiconductor integrated circuit (LSI) of a complementary-type metal, an insulator layer, and a 
semi-conductor field-effect transistor (CMOS). Moreover, in drawing 1 , C 1 and C2 are capacitative 
elements which constitute a booster circuit, respectively, and C3 is a capacitative element for 
power-source stabilization. Since these capacitative elements are not magnitude sufficient by the 
capacity of the capacitative element which can be formed on a semiconductor chip, an external 
capacitative element (capacitor) is used. Such capacity is made into 1 micro F (micro F). Although the 
character generator memory 8 generally consists of ROMs (read only memory), since the display of 
the pattern which the user created of it is enabled, RAM (random access memory) may be added to 
Above ROM. Although not restricted especially, the above-mentioned segment shift register 12 and 
the common shift register 15 are constituted by the bidirectional shift register. 
[0023] The liquid crystal display control unit 2 of this example can display the character of the 
arbitration stored in the character generator memory 8 by writing the code of a character to display a 
microprocessor 3 through SI 4 in indicative-data RAM7 corresponding to a display position. 
Moreover, if various kinds of control information to which a microprocessor 3 carries out a liquid 
crystal display through SI 4 is set to an instruction register 5, equipment 2 will perform the display 
control according to the set-up control information. The writing of the data to indicative-data RAM7 
is started because a microprocessor 3 sets the start address of a graphic-character train as an address 
counter 6. After that, an address counter 6 updates the address automatically and the character code 
inputted from a microprocessor 3 is written in indicative-data RAM7 one after another. 
[0024] An indicative data (character code) is read one by one by the display address signal generated 
by the timing generating circuit 10 being sent to indicative-data RAM7, and the character pattern 
stored in the character generator memory 8 by making this character code into the address is read. 
Furthermore, this character pattern is changed into serial data by the average direct conversion circuit 
9, and is sent to the segment shift register 12 in a segment drive circuit (12, 13,14) one by one. A 
latch circuit 13 is latched to coincidence in the place where the data for one line were stored in the 
segment shift register 12, and the segment driver 14 chooses lighting / astigmatism LGT electrical 
potential difference from this latched data, and outputs it to the liquid crystal display panel 1 . The 
voltage level of this lighting / astigmatism LGT drive is generated in the liquid crystal driver voltage 
selection circuitry 19. 

[0025] For example, since each display line becomes eight lines when carrying out 4 line displays of 
the character font pattern which consists of 5x8 dots perpendicularly, the common driver 16 needs a 
total of 32 output circuits. As shown in drawing 2 , from COM1 to COM32, this common driver 16 
makes the common driving signal (COM1-COM32) of the liquid crystal display panel 1 a sequential 
selection voltage level, and outputs it to time sharing. In this case, the 2nd line, and COM17-COM24 
become the 3rd line, and COM25-COM32 become [ the 1st line, and COM9-COM16 / COM1-COM8 
] the 4th line. 

[0026] The complete display which uses all of four lines [ time / of standby of a system ] in the liquid 
crystal display panel 1 which can be displayed to such four lines is not needed in many cases. For 
example, throughout [ standby term ] is the case where use two lines or one line and only information, 
such as time of day and time, is displayed etc. In such a case, in the conventional liquid crystal display 
control unit, the common driving signal was outputted also to the line which is not displayed, and the 
electrical potential difference of the level of an astigmatism LGT was impressed to the segment 
electrode. Therefore, although there was little display line, power consumption had the fault of not 
decreasing. It is made to operate the common shift register 15 in this invention so that a common 
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driving signal may not be impressed about the line which does not display, either. By this, the power 
consumption of the liquid crystal display control unit 1 at the time of standby can be reduced. 
[0027] However, in COM1-COM16 (1/16 duty drives), and COM1-COM8 (1 / 8 duty drives), when 
it outputs by making a common driving signal into sequential selection level from COM1 also in this 
case and two line displays and one line display are made to be performed, as shown in drawing 3 and 
drawing 4 , respectively, selection level will be outputted, respectively. If such a drive is performed, as 
shown in drawing 5 (b) and drawing 5 (c), it will be partially displayed on two lines of the screen 
upper part of the liquid crystal display panel 1 of four line displays, or one line, and appearance will 
worsen. Drawing 5 (a) shows the example of 4 line displays in 1 / 32 duty drives. 
[0028] then, in this example, in performing two line displays and one line display As shown in 
drawing 6 and drawing 7 , respectively, the selection drive to the common driving signals 
COM1-COM8 is skipped. With outputting selection level in the range from COM24 (1/16 duty 
drives) from COM9, or COM9 to COM 16 (1/8 duty drives) The common shift register 15 is operated 
so that it may display on the screen center section of the liquid crystal display panel 1 alternatively, as 
shown in drawing 8 (b) and drawing 8 (c). And it enables it to avoid that direct-current bias is , 
impressed to liquid crystal, liquid crystal deteriorates, and a display becomes blackish in this case 
because undisplayed lines other than the display area of a screen center section always perform an 
alternating current drive on non-choosing level. In addition, drawing 8 (a) shows the example of 4 line 
displays in 1 / 32 duty drives. 

[0029] Drawing 9 shows the detailed implementation approach for displaying on the screen center 
section at the time of a low duty drive. The instruction register 5 of drawing 1 contains the drive duty 
selection register (display line control register) 34 with which a drive duty value is set up, and the 
centering assignment register 31 which directs to display on a display screen center section 
alternatively. 

[0030] The drive duty selection register 34 has 2-bit control-bit NL1-NL0, and in the case of "00", the 
value of NL1-NL0 shows four line display (1 / 32 duty drives), and, in the case of "01 shows two 
line display (1/16 duty drives), and it is made to have one line display (1/8 duty drives) shown in 
the case of "10." On the other hand, it is shown that the centering assignment register 3 1 has the 1-bit 
control bit CEN, make it have it shown that the value of CEN does not indicate by central in the case 
of "0", and it indicates by central in the case of " 1 

[0031] A microprocessor 3 sets a predetermined value to the above-mentioned drive duty selection 
register 34 and the centering assignment register 31. The liquid crystal display control device 2 adjusts 
the period of shift clock signal SCLK of the common shift register 1 5 formed in the timing generating 
circuit 10 based on the drive duty value set as the drive duty selection register 34. For example, in 
order to control uniformly the frame period set to 80Hz when drive duty is changed into two line 
displays from four line displays for example, the period of the above-mentioned shift clock is made 
into twice. When drive duty is changed into further 1 line display, the period of the above-mentioned 
shift clock is made into 4 times. That is, the timing generating circuit 10 includes the clock frequency 
divider where a division ratio is made adjustable. The division ratio of this clock frequency divider is 
controlled based on the drive duty value set as the drive duty selection register 34. 
[0032] The drive duty value set as the drive duty selection register 34 is supplied also to the shift 
control circuit 35, and chooses two or more flip-flops in flip-flop F/F1-F/F32 according to the set-up 
drive duty value. Flip-flop F/F1-F/F8 is used for the display of a liquid crystal panel 1 of the 1st line, 
flip-flop F/F9-F/F16 is used for the display of a liquid crystal panel 1 of the 2nd line, flip-flop 
F/F17-F/F24 is used for the display of a liquid crystal panel 1 of the 3rd line, and flip-flop 
F/F25-F/F32 is used for the display of a liquid crystal panel 1 of the 4th line. Therefore, when the 
value of the control bit CEN of the centering assignment register 31 is "0", it sets to four line displays 
(1 / 32 duty drives). Flip-flop F/F1-F/F32 is chosen by the shift control circuit 35. Flip-flop 
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F/F1-F/F16 is chosen by the shift control circuit 35 in two line displays (1/16 duty drives). Flip-flop 
F/F1-F/F9 is chosen by the shift control circuit 35 in one line display (1/8 duty drives). 
[0033] The common signal of selection level is made to output to time sharing from the common 
driver 16 by the set point of the centering assignment register 31 being supplied to the shift control 
circuit 35, and the shift control circuit 35 shifting the value "1" made into shift register selection 
information from flip-flop F/Fl to F/F32 at sequence in the case of the usual complete display (four 
line displays), and going. Flip-flop F/F1-F/F32 outputs alternatively the output signals [ CSF / CSF 
and / 32 ] 1 of the period when shift register selection information "1 " is inputted into the interior, and 
selection level to the common driver 16. By it, the common driver 16 distinguishes the common signal 
line which should be made into selection level, and makes selection level the corresponding common 
signals [ COM / COM and / 32 ] 1 . At the time of standby of systems, such as a portable telephone, it 
is based on the drive duty value (TsfLl-NLO- f 01":2 line display (1 / 16 duty drives)) set as the set point 
(CEN= "1") of the centering assignment register 31, and the drive duty selection register 34. For 
example, the common signal of selection level is made to output to the central common line for two 
lines in time sharing from the common driver 16 by shifting shift register selection information "1" in 
order, and going from flip-flop F/F9 to F/F24. 

[0034] The detailed timing chart when adjusting the period of the shift clock signal of the common 
shift register 1 5 to drawing 10 based on the set-up drive duty value, so that a frame period may be 
made regularity is shown. In the liquid crystal display control device 2 of this example, the shift clock 
generated in the information directed with the centering display assignment register 31 and the timing 
generating circuit 10 is inputted into the shift control circuit 35 ( drawing 9 ) in the common shift 
register 15, and the shift register which consists of 32 flip-flops (F/Fl - F/F32) is controlled. For 
example, in the case of four line displays, a complete display is performed by carrying out the 
sequential shift of the selection information from F/Fl to F/F32. On the other hand, when displaying 
on two lines of a screen center section, a shift is started from F/F9 and a shift is ended by F/F24. 
Under the present circumstances, the flip-flop of F/Fl - F/F8 and F/F25 - F/F32 is always reset, and a 
shift is not performed. Moreover, when displaying on one line of a screen center section, a shift is 
started from F/F9 and a shift is ended by F/Fl 6. Under the present circumstances, the flip-flop of F/Fl 
- F/F8 and F/Fl 7 - F/F32 does not shift by always being reset. Making a frame period regularity also 
in different drive duty has a cross talk and the semantics [ CHIRATSUKI of a display ] of prevention. 
[0035] If drive duty is generally made low, the selection time amount of each Rhine will become long, 
and it will become easy to turn on the display of the whole panel. Therefore, even after changing into 
a low duty drive, in order to maintain the same appearance (contrast) as modification before, it is 
necessary to lower liquid crystal driver voltage and drive bias. Moreover, by this low duty 
drive-ization, if liquid crystal driver voltage can be lowered, the merit which can reduce power 
consumption will also be produced. It is necessary to carry out the pressure up of the system power 
electrical potential difference, and to generate liquid crystal driver voltage especially in the liquid 
crystal display control unit which needs liquid crystal driver voltage higher than the supply voltage of 
system power 40. In this case, when the current which flows in the circuit (11-18) of a liquid crystal 
drive system is supplied through a booster circuit 1 1, the consumed electric current seen from the 
system power side becomes twice and 3 times, corresponding to a pressure-up scale factor. And the 
pressure-up effectiveness in a booster circuit 1 1 gets so bad that it becomes a high scale factor. 
Therefore, when supplying a current to the circuit (1 1-18) of a liquid crystal drive system through a 
booster circuit 1 1, the direction which lowered the pressure-up scale factor can hold down the 
consumed electric current to the need minimum, and is advantageous to it. 
[0036] Furthermore, when drive duty is lowered to 1/2 and 1/4 for two line displays or one line 
display, the period of the selection level of each common signal is made to become twice and 4 times 
in this example, respectively. Drive duty can be lowered by this, without changing the frequency of 



7 of 17 



10/13/2004 1:46 PM 



http://ww4ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 

one frame. That is, when only drive duty is lowered, there is a possibility of frame frequency 
increasing and causing deterioration of image quality, but in this example, since drive duty is lowered 
without changing frame frequency, deterioration of image quality is avoidable. 

[0037] In addition, the control which increases the period of the selection level of each common signal 
twice and 4 times, respectively when drive duty is lowered to 1/2 and 1/4 is easily realizable by 
lowering the frequency of the clock supplied to the common shift register 15 from the timing 
generating circuit 10 to 1/2 and 1/4, respectively. Thus, since he is trying to lower the frequency of a 
clock when drive duty is lowered to 1/2 and 1/4, there is also an advantage that the clock- frequency of 
the internal circuitry which consists of CMOS circuits falls, and power consumption also falls. 
[0038] Drawing 1 1 shows the circuit (1 1 -1 8) of a liquid crystal drive system. A booster circuit 1 1 
carries out the pressure up of the basic electrical potential difference supplied from the input voltage 
terminal Vci up to a maximum of 3 times, and outputs it to one VLOUT terminal. A capacitor for CI 
and C2 to perform a pressure up by the charge pump method and C3 are the capacitors for 
power-source stabilization. Since the number of external terminals of the liquid crystal drive control 
unit 2 can be lessened by outputting a pressure-up electrical potential difference from one terminal 
(VLOUT), the cost of the liquid crystal drive control unit 2 and the component-side product of the 
liquid crystal drive control unit 2 can be reduced. If the liquid crystal drive control unit 2 of this 
invention is used in the case of a portable telephone etc., it can consider as a lightweight and small 
appearance. And modification of liquid crystal driver voltage becomes easy by outputting the 
pressure-up electrical potential difference to which the output scale factor was changed to one output 
pin, and supplying this output voltage to the power-source input terminal of LSI further. 
[0039] In this example, corresponding to the booster circuit 1 1 , the pressure-up scale-factor selection 
register 33 is formed, and it consists of that a microprocessor 3 sets a desired pressure-up scale factor 
as the pressure-up scale-factor selection register 33 in an instruction register 5 so that the pressure-up 
scale factor of the VLOUT output of a booster circuit 1 1 can be changed into arbitration from 1 time 
to 3 times, so that it may be illustrated. 

[0040] Although not restricted especially, the above-mentioned pressure-up scale-factor selection 
register 33 is formed in the instruction register 5. An electrical potential difference (for example, 
2.8V) lower than Vcc obtained by carrying out resistance division of the supply voltage Vcc (for 
example, 3V) is sufficient as the basic electrical potential difference Vci. The electrical potential 
difference lower than supply voltage Vcc is made into the basic electrical potential difference Vci of a 
booster circuit 1 1 because liquid crystal driver voltage is good about 8V also when driving by the 
highest duty when driving the liquid crystal display panel 1 of this example. Moreover, since power 
consumption increases so that a pressure-up electrical potential difference is high as mentioned above, 
it is for making it the electrical potential difference obtained in a pressure-up scale factor when [ 
which is max ] it doubles three not become high too much. 

[0041] Drawing 12 shows the concrete example of circuitry of a booster circuit 1 1 , and Table 1 shows 
the relation between the set point of the pressure-up scale-factor selection register 33, and the VLOUT 
output state of a booster circuit 1 1 . Moreover, the principle of operation of each pressure- up 
electrical-potential-difference generating is shown in drawing 1 3 . 
[0042] 
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As shown in Table 1, the pressure-up scale-factor selection register 33 has control bits BT1 and BTO. 
[0043] If the above-mentioned control bits BT1 and BTO are set to "00", actuation of a booster circuit 
1 1 will be suspended and a VLOUT terminal will output the touch-down potential GND. If control 
bits BT1 and BTO are set to "01 it will increase the pressure-up scale factor of a booster circuit 1 1 1 
time, and a VLOUT terminal will output the basic electrical potential difference Vci. If control bits 
BT1 and BTO are set to "10", it will double the pressure-up scale factor of a booster circuit 11, and a 
VLOUT terminal will output the electrical potential difference Vci twice the electrical potential 
difference of basic. If control bits BT1 and BTO are set to "1 1 ", it will increase the pressure-up scale 
factor of a booster circuit 1 1 3 times, and a VLOUT terminal will output the electrical potential 
difference Vci 3 times the electrical potential difference of basic. 

[0044] Drawing 12 (A) As shown in - (D), the booster circuit 1 1 is constituted by the switch SO 
connected between the external terminal Tl, the capacitor CI connected among T2, external terminal 
T3 and the capacitor C2 connected between T four, and the volt input terminal Tvci, the pressure-up 
voltage-output terminal Tout, the above-mentioned external terminal Tl - T four - S9. At the time of a 
1 time pressure-up output, only a switch SO is turned on like drawing 12 (B), and, as for this booster 
circuit 1 1 , input voltage Vci is outputted from Terminal Tout as output voltage VLOUT as it is. 
[0045] On the other hand, at the time of 2 double pressure up or a 3 time pressure-up output, a switch 
S2, S4, S7, and S9 are first turned on like drawing 12 (A), and capacitors CI and C2 are charged by 
Vci, respectively. Next, at the time of 2 double pressure up, while two capacitors CI and C2 are 
connected to parallel-connected-type voice like drawing 13 (A) like drawing 12 (C) by turning on 
switches SI, S3, S6, and S8 The electrical potential difference of 2xVci is outputted by the terminal 
with which touch-down potential was impressed at the time of charge being connected to a volt input 
terminal, and Vci being impressed. Moreover, at the time of a 3 time pressure up, while two capacitors 
CI and C2 are connected to series-connected-type voice like drawing 1 3 (B) by turning on switches 
SI, S5, and S8 like drawing 1 2 (D), the electrical potential difference of 3xVci is outputted by the 
terminal with which touch-down potential was impressed at the time of charge being connected to a 
volt input terminal, and Vci being impressed. 

[0046] As mentioned above, when an electrical potential difference low although liquid crystal is 
driven is sufficient, while being able to lower the operating voltage of the drive bias circuit 1 8 as a 
liquid crystal drive power circuit, or a power circuit 1 7 by lowering a pressure-up output to the need 
minimum by enabling it to set the pressure-up output scale factor of a booster circuit 1 1 as arbitration, 
the effectiveness of a booster circuit 1 1 can be raised. Consequently, the consumed electric current of 
equipment 2 can be stopped sharply. 

[0047] Next, the concrete setting approach of the pressure-up scale factor of the above-mentioned 
booster circuit 1 1 is explained. For example, if liquid crystal driver voltage in the case of performing 
four line displays by 1 / 32 duty drives is set to 8V, when a system power electrical potential 
difference is 3 V, a booster circuit 1 1 needs to perform a 3 times as many pressure up as this. 
Therefore, the data for directing one 3 times the pressure-up scale factor of this are set as the 
pressure-up scale-factor selection register 33 from a microprocessor 3. On the other hand, if it displays 
at the time of standby of a system, for example, one line, it comes out enough, and in a certain case, 
with 1 / 32 duty drives, 3 times, liquid crystal driver voltage is also still 8 V in a pressure up, and the 
consumed electric current of equipment 2 cannot reduce it. Then, the data which direct 1 / 8 duty 
drives are set as the drive duty selection register 34 by the microprocessor 3, and a duty ratio is 
changed. Furthermore, the data which direct a twice as many pressure-up scale factor as this are set to 
a register 33 by the microprocessor 3, and liquid crystal driver voltage is set as about 5V. By this, even 
if it makes a booster circuit 1 1 change into 2 double pressure up with the pressure-up scale-factor 
selection register 33, sufficient liquid crystal driver voltage will be obtained, and it becomes possible 
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to reduce to 3 the consumed electric current seen from the system power 40 of 3 V by about 2/. 
[0048] Moreover, when liquid crystal drive duty is changed, in order to acquire good contrast, it is 
desirable to optimize a drive bias ratio. Generally, when drive duty is set to 1-/N, the optimal drive 
bias ratio B for acquiring the best contrast is B=l/(rootN+l). 

It becomes. For example, the optimal drive bias in 1/8 duty, 1/16 duty, and 1/32 duty turns into 1/4 
bias, 1/5 bias, and 1/6.7 bias, respectively. 

[0049] The example of the liquid crystal drive bias circuit 1 8 is shown in drawing 14 (A), and Table 2 
shows the relation between the established state of the liquid crystal bias selection register 32 in each 
bias mode, and the switches SW1-SW9 in the liquid crystal drive bias circuit 18, and ON/OFF state of 
SI -S3. Although not restricted especially, the liquid crystal bias selection register 32 is formed in the 
instruction register 5. In addition, in Table 2, "-" expresses the OFF state. The liquid crystal display 
control device 2 of this example can change the drive bias ratio in the liquid crystal drive bias circuit 
1 8 into arbitration because a microprocessor 3 sets drive bias as the liquid crystal bias selection 



register 32 in an instruction register 5. 
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As shown in Table 2, the drive bias selection register 32 contains control bits BS2, BS1, and BSO. 
[0051] If control bits BS2, BS1, and BSO are set as "000", liquid crystal drive bias is made into 1/6.5 
bias, and switches SW1, SW4, and SI will be made into an ON state, and let it be the equal circuit 
shown in drawing 15 (B). If control bits BS2, BS1, and BSO are set as "001 ", liquid crystal drive bias 
is made into 1/6 bias, and switches SW1, SW4, and S2 will be made into an ON state, and let it be the 
equal circuit shown in drawing 15 (C). If control bits BS2, BS1 , and BSO are set as "010", liquid 
crystal drive bias is made into 1/5.5 bias, and switches SW1, SW2, SW4, and SI will be made into an 
ON state, and let it be the equal circuit shown in drawing 1 5 (D). 

[0052] Moreover, if control bits BS2, BS1, and BSO are set as "01 1", liquid crystal drive bias is made 
into 1/5 bias, and switches SW1, SW2, SW4, and S2 will be made into an ON state, and let it be the 
equal circuit shown in drawing 15 (E). If control bits BS2, BS1, and BSO are set as "100", liquid 
crystal drive bias is made into 1/4.5 bias, and switches SW4, SI, and S3 will be made into an ON 
state, and let it be the equal circuit shown in drawing 1 5 (F). If control bits BS2, BS1, and BSO are set 
as "101 ", liquid crystal drive bias is made into 1/4 bias, and switches SW3 and SW4 will be made into 
an ON state, and let it be the equal circuit shown in drawing 15 (G). If control bits BS2, BS1, and BSO 
are set as "110", liquid crystal drive bias is made into 1/3 bias, and switches SW4, SW5, and SW6 
will be made into an ON state, and let it be the equal circuit shown in drawing 15 (H). If control bits 
BS2, BS1, and BSO are set as "1 1 1 ", liquid crystal drive bias is made into 1/2 bias, and switches SW7, 
SW8, and SW9 will be made into an ON state, and let it be the equal circuit shown in drawing 1 5 (H). 
In addition, R shows criteria resistance. 
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[0053] For the 1st electrical potential difference VI and the touch-down potential GND, in drawin__14 
(A), the selection level of a segment electrode (SEG 1-80) and a common electrode (COM 1-32), the 
2nd electrical potential difference V2, and the 5th electrical potential difference V5 are [ the 
non-choosing level, the 3rd electrical potential difference V3, and the 4th electrical potential 
difference V4 of a common electrode (COM 1-32) ] the non-choosing level of a segment electrode 
(SEG 1-80). As mentioned above, there is 2 sets of non-choosing level for preventing degradation of 
liquid crystal by impressing V2, V3, or V5 and V4 to the common electrode (COM 1-32) and segment 
electrode (SEG 1-80) corresponding to a dot of an astigmatism LGT (white) by turns for every frame, 
and carrying out an alternating current drive (AC bias) to them. Drawing 16 (A) and (B) are used 
behind, and an alternating current drive is explained. 

[0054] In addition, in drawing 14 (A), VR is the variable resistance for contrast adjustment. The 
contrast adjustment register 39 which sets up the amount of resistance adjustments of this variable 
resistance VR is formed in the instruction register 5 so that it may be illustrated. With the register 
value, the resistance of variable resistance VR is changed and the contrast of a liquid crystal display 
panel is adjusted. 

[0055] Table 3 shows the set point of control-bit CT4-CT0 and the value of variable resistance VR 
which consisted of 5 bits of the contrast adjustment register 39. In addition, R shows criteria 
resistance, if control-bit CT4-CT0 changes to "11111" sequentially from "00000" as shown in drawing 
— the value of variable resistance VR — 3.2 - the constant falls in 0.1 units from xR to 0. IxR(s). 
Thus, it adjusts finely, the potential difference, i.e., the liquid crystal driver voltage, between 
VI -GND, and contrast is adjusted. 
[0056] 
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Next, an alternating current drive is explained using drawing 16 (A) and (B). First, d rawing 16 (B) is 
explained. Drawing 16 (B) is the expansion top view showing typically some dot-matrix mold liquid 
crystal panels 1 . Transparent electrode ESEG1-ESEG3 for segments arranged in the direction (the 
direction of a train) which intersects perpendicularly with transparent electrode ECOM1 -ECOM3 for 
common by which common signal COM 1 -COM3 has been arranged at the line writing direction 
impressed, respectively, and above-mentioned transparent electrode ECOM1-ECOM3 is drawn on this 
drawing. Segment signal SEG1-SEG3 is supplied to transparent electrode ESEG1-ESEG3 for 
segments. The liquid crystal layer (mentioned later) is prepared between transparent electrode 
ESEG1-ESEG3 for segments, and transparent electrode ECOM1-ECOM3 for common, and those 
intersection parts support 1 dot of a dot matrix, drawing 5 (a)-(c) thru/or drawing 8 (a) - in (c), each is 
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made into 1 dot at a square frame (astigmatism LGT) and a black square (lighting). Ir> drawing 16 (B), 
the dot of the intersection of a transparent electrode ECOM1 and a transparent electrode ESEG1 and 
the dot of the intersection of a transparent electrode ECOM2 and a transparent electrode ESEG2 are 
considered as lighting (ON), and others show the condition of considering as the astigmatism LGT 
(OFF). 

[0057] Drawing 16 (A) shows the common signal COM 2 of the dot of the intersection of the 
transparent electrode ECOM2 of (B), and a transparent electrode ESEG2, i.e., the dot which is 
carrying out lighting (ON), the segment signal SEG2, and the pixel signal D by the 1st frame (frame I) 
and the 2nd frame (frame II). 

[0058] In the 1st frame (frame I), selection level of the common signal COM 2 is set to VI, and 
non-choosing level is set to V5. On the other hand, in the 1st frame (frame I), selection level of the 
segment signal SEG2 is set to GND, and non-choosing level is set to V4. That a dot lights up is the 
case where the electrical potential difference which lengthened the potential of a segment signal from 
the potential of a common signal is over the threshold of liquid crystal. The potential difference is 
made into the pixel signal D. Therefore, the dot of the intersection of a transparent electrode ECOM2 
and a transparent electrode ESEG2 will light up. 

[0059] In the 2nd frame (frame II), selection level of the common signal COM 2 is set to GND, and 
non-choosing level is set to V2. On the other hand, in the 1st frame (frame I), selection level of the 
segment signal SEG2 is set to VI, and non-choosing level is set to V3. Therefore, the dot of the 
intersection of a transparent electrode ECOM2 and a transparent electrode ESEG2 will light up. Thus, 
the polarity of selection level and non-choosing level is made reversed by the 1st frame (frame I) and 
the 2nd frame (frame II). Such a drive approach is called an alternating current drive (AC bias), and 
degradation of liquid crystal is prevented effectively. 

[0060] Drawing 17 (A) - (D) shows the example of mounting in the case of carrying the liquid crystal 
display control unit 2 of the above-mentioned example in a portable telephone with a liquid crystal 
display panel. Among these, drawing 17 (A) joins the board 50 which carried the liquid crystal display 
control -device chip 2 and the external capacitor C of the above-mentioned example constituted as a 
semiconductor integrated circuit, and Resistance R in the rear face of the glass substrate which 
constitutes the liquid crystal display panel 1 , and connects the key matrix substrate 52 which 
constitutes a control panel through the wiring 51 called heat sealing to this board 50. In addition, 53 is 
a MPU board carrying the microprocessor chip 3, and although the MPU board 53 and especially the 
key matrix substrate 52 are not restricted, they are connected by the serial communication line 54. 
[0061] Moreover, drawing 1 7 (B) carries the liquid crystal display control -device chip 2 and the 
external capacitor C, and Resistance R on the key matrix substrate 52 which constitutes the control 
panel of a portable telephone, and connects the liquid crystal display panel 1 to the key matrix 
substrate 52 through heat sealing 51. 

[0062] Drawing 1 7 (C) carries the external capacitor C and Resistance R on the key matrix substrate 
52 which constitutes a control panel, and connects between the key matrix substrate 52 and the liquid 
crystal display panels 1 by TCP(Tape Carrier Package)51' which carried the liquid crystal display 
control-device chip 2. 

[0063] Drawing 1 7 (D) carries the external capacitor C and Resistance R on the key matrix substrate 
52 which constitutes a control panel, and the liquid crystal display control-device chip 2 is mounted 
on the glass substrate which constitutes the liquid crystal display panel 1, and connects the liquid 
crystal display panel 1 and the key matrix substrate 52 with heat sealing 51 . 
[0064] The example of terminal arrangement of the liquid crystal display control unit 2 and the 
example of connection of the liquid crystal display panel 1 and the liquid crystal display control unit 2 
are shown in drawing 1 8 . As shown in drawing 1 8 , the terminal which outputs the common signals 
COM1-COM32 divides the liquid crystal display control device 2 of this example into right and left 
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(side of the shorter one) of a chip by one half, it is arranged, and the terminal which outputs a segment 
signal to one side of the longer one is arranged. Moreover, the power supply terminal, the external 
terminal, and the input/output terminal that exchanges a signal between microprocessors are prepared 
in another side of the side of the longer one. While taking such a terminal array, as mentioned above, 
where a chip is over turned further in any location of the upper and lower sides of the liquid crystal 
display control-device chip 2 of the liquid crystal display panel 1 , even if it arranges by constituting 
the segment shift register 12 and the common shift register 15 with the bidirectional shift register, it 
can connect mutually, without making a common signal line and a segment signal line cross. 
[0065] Drawing 19 shows the block diagram of the outline configuration of the pocket mold telephone 
system by which the liquid crystal display control device 2 of this invention is used. 
[0066] The system shown in this drawing a pocket mold telephone system Compression expanding of 
voice data The ADPC codec circuit 201 to perform, a loudspeaker 202, a microphone 203, a liquid 
crystal panel 1, a keyboard 205, the TDMA circuit 206 that carries out time-division multiplexing of 
the digital data, EEPROM209 which stores the registered ID number, and a program Memory, such as 
ROM208 to store and SRAM207 used as the activity area of the temporary storage of data, or a 
microcomputer, It consists of system control microcomputers 212 which control the RF circuit 211 for 
transmitting and receiving the PLL circuit 210 and radio signal which set up the carrier frequency of a 
radio signal, and them. 

[0067] Drawing 20 is drawing for explaining the pocket mold telephone for which the liquid crystal 
display control unit 2 of this invention is used. The liquid crystal display control unit 2 of this 
invention is a gestalt as shown in drawing 17 (D), and it unites with a liquid crystal panel 1, and it is 
mounted in a portable telephone 91 with the key matrix substrate 52. 

[0068] The decomposition perspective view in which drawing 21 shows the outline configuration of . 
an example of the liquid crystal display panel 1 of drawing 1 , and drawing 22 are the important 
section sectional views showing the outline configuration of an example of the liquid crystal display 
panel 1 of drawing 1 . 

[0069] The liquid crystal display panel 1 shown in drawing 21 and drawing 22 is a liquid crystal 
display panel which used for example, STN (Super TwistedNematinc) liquid crystal. The liquid 
crystal display panel 1 has the liquid crystal layer 1 10 by which the impregnation closure was carried 
out between the pasted-up glass substrate 101,102, and a glass substrate 101,102 and a sealant 113 
through a sealant 113. Liquid crystal is poured in from opening 130. 

[0070] It is based on the liquid crystal layer 1 10 as shown in drawing 21 and drawing 22 , Two or 
more segment electrodes (ESEG) 1 1 1 which consist of band-like transparence electric conduction film 
(Indium-Thin-Oxide: ITO) are formed in a glass substrate 101 side, and two or more common 
electrodes (ECOM) 112 which consist of band-like transparence electric conduction film (ITO) are 
formed in a glass substrate 102 side. Inside a glass substrate 101 (liquid crystal layer side), the 
laminating of two or more segment electrodes 1 1 1 and the orientation film 1 13 is carried out one by 
one, and the laminating of two or more common electrodes 1 1 2 and the orientation film 1 14 is carried 
out one by one inside a glass substrate 102 (liquid crystal layer side). Moreover, a polarizing plate 115 
and the phase contrast plate 1 17 are formed in the outside of a glass substrate 101 , A polarizing plate 
1 16 is joined by the outside of a glass substrate 102. It intersects perpendicularly mutually and, as for 
the segment electrode 1 1 1 and the common electrode 1 12, the intersection of the segment electrode 
1 1 1 and the common electrode 112 constitutes a pixel field (dot). In addition, it is also possible to 
arrange the spacer which makes regularity gap length of the liquid crystal layer 1 10 in the liquid 
crystal layer 110. 

[0071] Drawing 23 shows the liquid crystal display system 150 which are other examples of this 
invention. The points of the following [ system / 1 00 1 which is shown in drawing 1 / the liquid crystal 
display system 150 shown in this drawing and / liquid crystal display ] differ. Since it is equivalent to 
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said example, especially the part that is not explained below is not explained anew. 
[0072] The liquid crystal display control unit 2 of this example is suitable for driving the liquid crystal 
panel 140 which can display both the segment display of a mark icon, a pattern, a figure, etc. as shown 
in drawing 25 , and dot-matrix displays, such as an alphabetic character and a figure. Therefore, the 
liquid crystal display control unit 2 contains the segment memory 151. The segment memory 151 
memorizes the segment indicative data supplied from a microprocessor 3 through a system interface 4. 
For example, segment memory is made into the storage capacity of 24 bytes, and a maximum of 144 
segment displays of it are enabled. It is combined with the average direct conversion circuit 9, and 
with the output of the character JIENERESHON memory 8, parallel serial conversion of the output of 
the segment memory 151 is carried out, and it is supplied to the segment shift register 12. 
[0073] On the other hand, the common driver 16 is also changed to the liquid crystal display control 
unit 2 shown in drawing 1 . The common driver 16 of this example can display perpendicularly the 
character font pattern which consists of 5x8 dots by three lines, and the segment display of two lines is 
possible for it to coincidence. Therefore, the common driver 16 has a total of 24 output circuits for a 
dot-matrix display, and two output circuits for a segment display. That is, as shown in drawing 23 , 
this common driver 16 has the common driving signal for a dot-matrix display of the liquid crystal 
display panel 1 (COM1-COM24), and a common driving signal for a segment display (COMS1, 
COMS2). 

[0074] the case where a liquid crystal panel 140 is displayed completely — COMS1 and COM1- 
COM24 and COMS2 are made into a sequential selection voltage level at time sharing. In this case, 
the 1st line, and COM9-COM16 become the 2nd line, and COM17-COM24 become [ COM1-COM8 
] the 3rd line. One segment common driving signal (COMS1, COMS2) shall be at a time in liquid 
crystal panel 140 a top thru/or the bottom, respectively. However, there are some which have only one 
in a top or the bottom depending on a liquid crystal panel. In this case, one of two segment common 
driving signals COMS1 and COMS2 will be used. 

[0075] Drawing 24 and Table 4 show the common shift register 15 in the liquid crystal display control 
device 2 of drawing 23 , and the drive duty selection register 34. As for the drive duty selection 
register 34, an internal control bit is changed into triplet NL2-NL0. 
[0076] 
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If the value of NL2-NL0 is set to "000" as shown in Table 4, it will consider as the display of only 
segments (a picture, mark icon, etc.), and let common dry cleaning used be only the driver which 
outputs a segment common driving signal (COMS1, COMS2). In this case, drive duty is set to one 
half. If the value of NL2-NL0 is set to "001 it will consider as a segment display and the character 
display of the dot-matrix mold of the 1st line, and let common dry cleanings used be the driver which 
outputs a segment common driving signal (COMS1, COMS2), and the driver which outputs the 
common driving signal for a dot-matrix display (COM1-COM8). In this case, drive duty is made into 
1/10. 

[0077] If the value of NL2-NL0 is set to "010", it will consider as the character display of the 
dot-matrix mold of a segment display, the 1st line, and the 2nd line, and let common dry cleanings 



14of 17 



10/13/2004 1:46 PM 



http://www4.ipdlncipi.go.jp/cgi-bin/tran_web_cgi_ejje 

used be the driver which outputs a segment common driving signal (COMS 1 ? COMS2), and the driver 
which outputs the common driving signal for a dot-matrix display (COM1 -COM16). In this case, 
drive duty is made into 1/18. If the value of NL2-NL0 is set to "01 1 it will consider as the character 
display of a dot-matrix mold to a segment display and - of 1st line the 3rd line, and let common dry 
cleanings used be the driver which outputs a segment common driving signal (COMS1, COMS2), and 
the driver which outputs the common driving signal for a dot-matrix display (COM1-COM24). In this 
case, drive duty is made into 1/26. In addition, a setup is forbidden to values other than the above to 
bit NL2-NL0. 

[0078] It is made for the changed part of the common shift register 1 5 of drawing 24 to be the 
following. 

[0079] It is the point that a flip-flop 25 thru/or 26 are carried out to segment common driving signal 
(COMS1, COMS2) generating. It is made to be the following when the control bit CEN of the 
centering display assignment register 31 is set to "0." When drive duty is set to one half, shift register 
selection information "1 " is shifted only to a flip-flop 25 thru/or 26, and the driver selection signal 
CSSF1 thru/or 2 are made to output to it. When drive duty is made into 1/10, shift register selection 
information "1" is shifted to a flip-flop 1-9, and 25 and 26, and the driver selection signals [ CSSF / 
CSF and / 1 ] 1 -9 thru/or 2 are made to output to them. When drive duty is made into 1/18, shift 
register selection information "1" is shifted to a flip-flop 1-16, and 25 and 26, and the driver selection 
signals [ CSSF / CSF and / 1 ] 1-16 thru/or 2 are made to output to them. When drive duty is made 
into 1/26, shift register selection information "1" is shifted to a flip-flop 1-24, and 25 and 26, and the 
driver selection signals [ CSSF / CSF and / 1-2 ] 1-24 are made to output to them. 
[0080] When the control bit CEN of the centering display assignment register 3 1 sets to "1 " by the 
microprocessor 3, it sets bit NL2-NL0 of the drive duty selection register 34 as "OOP, and a 
microprocessor 3 sets the bit BS 2-0 of the drive bias selection register 32 to "101 .'* 
[0081] The display condition of the liquid crystal panel 1 at the time of changing into the duty drives 
1/10 from 1 / 26 duty drives is shown in drawing 25 . In the case of a cellular phone 91 like drawing 
20 of the liquid crystal display system 1 50 of this invention, the effectiveness of this invention of** 
actualizes; 

[0082] As for drawing 26 , an example of a liquid crystal panel 140 is shown. In this liquid crystal 
panel 140, the transparent electrode ECOMS1 with which the common signal COMS1 for a segment 
display is supplied is arranged in the panel 1 upper part. Segments (it is also called a pictogram), such 
as each mark, alphabetic character, graphic form, etc., are turned on from the left with the selection 
level of the transparent electrode (ESEG) with which the segment signals SEG2, SEG7, SEG23, 
SEG28, and SEG42 are supplied, and the selection level of a transparent electrode ECOMS1 . As a 
segment is shown in instantiation all over drawing, respectively, it has one pair of transparent 
electrode of the graphic form isomorphism which should be displayed, as for one transparent 
electrode, the transparent electrode ECOMS1 with which the common signal COMS1 for a segment 
display is supplied is combined, and, as for the transparent electrode of another side, the transparent 
electrode ESEG2 with which the segment signal SEG2 is supplied is combined. 
[0083] As explained above, the above-mentioned example prepares a drive duty selection register and 
a drive bias selection register rewritable from a microprocessor in a liquid crystal display control 
device. When changing from the complete display of a liquid crystal display panel to the display of 
only some lines, by changing the set point of the above-mentioned drive duty selection register and a 
drive bias selection register Since it was made to display by the low battery and low duty drive 
alternatively on some liquid crystal display panels Since some liquid crystal display panels can be 
alternatively driven by low duty from a microprocessor, the clock frequency and liquid crystal driver 
voltage of an internal shift register can be lowered, and the total consumed electric current of the 
whole liquid crystal display control unit can be stopped. Moreover, with modification of drive duty, 
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the optimal drive bias can also be changed and it is effective in the ability to prevent the fall of 
contrast. 

[0084] Furthermore, since the pressure-up scale-factor selection register which can set up the 
pressure-up output scale factor in a booster circuit was prepared, it is low and a setup of the 
pressure-up output scale factor of a booster circuit was enabled with the reduction in duty, pressure-up 
output voltage can be lowered to the need minimum, and thereby, while being able to lower the 
operating voltage of a liquid crystal drive power circuit, the effectiveness of a booster circuit can be 
raised, and it is effective in the ability to stop the consumed electric current of semiconductor 
integrated circuit equipment 2. 

[0085] Moreover, since the centering display assignment register was prepared in the liquid crystal 
display control device, there is effectiveness at the time of standby that a line display can be specified 
as the most legible location, for example, a liquid crystal display panel central part, in part. 
[0086] Although invention made by this invention person above was concretely explained based on 
the example, it cannot be overemphasized that it can change variously in the range which this 
invention is not limited to the above-mentioned example, and does not deviate from the summary. For 
example, although the above-mentioned example explains the liquid crystal display control unit of the 
method which it drives one line at a time by time sharing one by one, it is also possible to apply two 
or more lines to the liquid crystal display control unit of the drive method which makes sequential 
selection at coincidence. Moreover, although the above-mentioned example explained the case at the 
time of standby where the display position of a line was set up in the center of a screen in part, it is 
also possible to prepare the register for setting up the display position at the time of standby, and to 
constitute so that it can display on the location of arbitration. 

[0087] Furthermore, although the above-mentioned example explained the case where the display of a 
liquid crystal display panel consisted of dot matrices in which a four-character line display is possible, 
it is applicable also to the liquid crystal display control unit which drives three character rows or the 
liquid crystal display panel in which a five or more character row display is possible by changing the 
number of a common driver, moreover , what is necessary be just to constitute the common driver of a 
liquid crystal display control device in a portable telephone etc. , so that a common signal can be 
output to one or a little more than two meter corresponding to a pit gram although the pit gram as 
which an antenna mark , the mark which show receiving level be display may be prepare in the screen 
upper part or the lower part and these generally consist of electrodes of the configuration 
corresponding to a mark . In this case, only the common signal corresponding to a pictogram is driven 
alternatively, and the low duty drive of 1 / 1 duty (static) drive, or 1/2 duty is still also attained by 
always carrying out the non-choosing drive of the character representation part. 
[0088] Moreover, although the above explanation applied and described mainly to the liquid crystal 
display control unit which is the field of the invention of this invention, this invention is not limited to 
this and is applicable to drive control of various displays, such as a fluorescent indicator tube display 
and a plasma display display. 
[0089] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated in this application is explained briefly. 

[0090] That is, in the liquid crystal display control unit which controls two or more display lines, 
when it is not necessary to make all the display lines display at the time of standby of a system etc., 
the consumed electric current can be reduced. Moreover, since a microprocessor can control all of 
these control by software, according to the operating state of a system, a liquid crystal drive can be 
performed by the consumed electric current of the need minimum. 



16 of 17 



10/13/2004 1:46 PM 



[Translation done.] 



http://www4Jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



17 of 17 



10/13/2004 1:46 PM 



'MBxmmir (jp) 02) & *Kf ifr & (A) mmmm^mm 

1-311980 



(43)£JIB ¥$11^(1999) UB 9 H 



(SDInta* 




F I 




G0 9G 3/36 




GO 9G 


3/36 


G0 2F 1/133 


5 2 0 


GO 2F 


1/133 52 0 




5 4 5 




545 








»*KCD»17 OL (£ 33 H) 


(21)ttlH## 


*fB¥10- 118879 


(71)ffl«A 


000005108 










(22)flilBB 


^10^0998) 4 M28H 










(7i) am a 


000233088 
























«m am 






















(72)5fiW^ 


# nm 






















(74)ftaA 


#a± ah* ** 










(54) [smo&m 









(57) IWffl 

[wst^ai ttA&^fliiffSB (2) ftcv-f^a^ 

D-feytf- (1) ^6»*#*iiIl!B&K»5*3.— r-fSJ? 
1^7.^ (3 4) £Bft/Vf 7XjgRl/>;x* (3 2) 

(3) o^iB^^s-a© 



o 

3 



il" i! 



ml 



! 



I8« 



| 



I — k8 



A v rv 



5n 



2^ 



4 6 

Hl- 
8 



r 8 



(2) 



1-311980 



1 

i*tt&K»/H7XllH»£. ->X7\A<0»f£MR*BS«fc 

<fc o III L T* A- 5 £ * A * - >^S£fr -5 

±sa*~r s yyii'm'&iz&zm.m^^-Tj &m%.*! 
iwra-f^ ®£^a t ±mmm/u 7 x ®& t 

So 

m#m2) ±.m&m®mzmz>ftj£tiiti®m$& 
ic lac z. t zmm tr zm&m i fEf^na^i 



*fctt 2 Ett<2>tt£%*M*P£ft. 



2 . 3 £ 3t tt 4 StttiDffiAJS^tHtPM. 

[»3j?«6] iS*«l. 2, 3. 4*fc«5E«©« 

ESS^^EU fcaT*8*x-*®#$&*:fcJ;tf±E 



-^ftEft-r-SS^/t'J t. 

Wkfi>r\2 - > S-^ffl-r § * 7 * * x * l/- * > t 

«f»an7-f ymnmmTza^yiEnz&fcLtiiti? 

-yx t"A ©»f£SHSEE J: 0 1> B HfcHB»i«E £3££ 
20 &oT. 

atsstf. 

W3£«£M-r* ±E*«^5S/t^;KD«f*» 

* - >*^nI^i-«/« Lit £ <h *<t#mi-rS?^ 

&m?mnmm.. 
30 [at&g 8 ] mMT*&jmmi3. kmj^^x 

T. 

iE**^^*^©**^© 1 7jss»off taw 

i. ±E#EEIttO#J£flS**a«-r*«4G)l/i?X^ 
40 <£atjffl^JH 8 EttO«AjS^llil«Piaift. 

T> 



(3) 

3 

[ffl*j@i2] *fi^/**ju£K»f ataxia* 
©3t>fflB»«#£«»©i*y*>hlfUBiMI^£S 

±E«ft«*/WP©*ifeftjSCa&WE/t*->££ 

^■ra^5^*»^-rs^ 3 assist ^tnKft^s to 

Mtfliltt. 

GR&a 1 3 ] ±mm 3 sje^ftK ±E*a^/^ 
a^*a*>*uB»«#©a7jR£/i>&< i/. a^, 

±E»2»j£ll»tJ;tjT±E«l!iA>f T^SrfiTS* 
[» JfcJg 1 4 ] ±effi&^fflfl@tttt. 1 7 V- A 

jwiwttKftikwnt^isuKftm^s^aK^a^-r 20 

*«t"5CfHfp-r*^-f 3>^l|i!l»0»*#L. ±E*"f 
5>^«WH»tt. ±EMn»S£@»©»i&&<£H£ft 

1 5 ] 

ififtSSSv-^T-A^tlt-HtSnat^. ±E 30 

M»#JHl-6] ±!2$Ji*7KvXxAW:. «fS->7.T- 
AT»*il*«l 5E«©^HS^->X^Ao 
[flt&B 1 7 ] ±E«ft/^;Ptt, h v I* v h U v tf 

±Ef$tt ; E-HlCStt£££. -fe^pOhSjKtfA©- 
s F u y **^©*^#©Mft©iB*>&* 

A. 

[%H©l$M&tt9n 

[0 0 0 1] 

> hS©^ • • 7-f 3 >75MX : $ : (ft?) ^©« 



1-311980 

4 

[0 0 0 2] 

[«#©&*] — mz. m&m^mmte. 

oT'f^P-yotyy^-aryh (CPU) 
tJV<^P7 P a-fc-yt)- (MPU) XtiV-f i7P3> hP 

[0003] k y h 'j ? 

*mi»iSflitt. +t7f?3-Hs*iit«asT-i' 

lif-^RAMtfcf^) t, X?? *>!*££©* 

^•J (+t7^^yi^l/-?ffliJ-W>iJ^tU : 
*t7^^yx^l/^ROMtfcf9) ±ia*S 
* R A Mt&> 6 ^ SrifcH^/^l/WKftft 

©K»m#«: JBfiR UT«fi©B«i*ff ft -5*aK»lHlBI 

t, ^*5"f 3 >^&-^>L«i'Py^m#*»J«-r-5^ 

[0004] T-fj'D/Pt'vm i&H,S^A°*;u± 

M*f,+t7^^3-^t*.mL. at*fflsnfc*-v 

l/-5'ROM£7^tXLT+t7?i'/^->^ 

m/xmi^- ? t is-amm&mtotoot? * > f 

^7 F WT^JCli&jgSft. 1 5-f >^©T-3'jO<il 
[0 0 0 5] £*+7**ttfie#|BjKlfift©5 

-f >T«BE3nx^*fc*. ±E©»P£&3E^fi : «i;: 
*-V7^^©9-f>» (*t7^^*«||t5X8Fyh 
*fiJc©*£l±8 ^-f» iSLTfrfcfcftS. 
±E©**©£fl"/#J«*rili!»H 1 >-rt)»^a* 
arcfrbns. -£■©&#. ^^3>^«»ia»^6a* 

Snfc 1 5-f >CDS^fB^S:^ ; &>->7 f i^x^ts* 
b, Z\(Di<>y F UzSZPtfl y-Omziyy hTZZt 
T. 3 ; E>K5-f ^»4«-7'f >©S*?U'^©KIMI£E 

[0 0 0 6] 



(4) 

5 

Ojftftttftxo.— r-<**JEUTIr»a*^&. OiO. 
L ft H ff © a ^ & t ; O ^ T t> £ 4 £ fr * -p T ^ 

e ft u 1 1 > ? & 5:tw^fc. 

[0 0 0 7] #iJxJJ\ 3 2^03€>K7-f^t« 
>H7-f/»bCOM3 2mn\Zl$fcTZ>a : E> h'^-r 10 

4Kft*ttH. l/3 2Ti-f-fIit»! i «nw 

fc. 4ff*)'©s:# : 5ij*^-r«^t3j*T**. n©*s 

SSfWHSKfcfc^T. 4ff#©£ffiS^£<&g£Lft 
lr>*£fciSHT<b. 4ff#©l#:ftSffi»£fT?<!:. tt& 

ffi^S:ff"5«^tra^T*a. 20 
[0 0 0 8] >'^^A«)«ft(l*5Ji»C*V>Ttt4 

£tf*T?#ntf, ttABlMMttl£B©igfHB;?)£ 

»5:i))itf5»»of;. L^Lft#6> i&S 

mwibe***.* taag&Kfti'W T'zjt-bSftr-B/t 
{£<-r-5t. +^7i/^7^->h©^feH^ft±ff{: 

H£3*l. LT©l.fea©A*5>7.^S<^t-5t 30 

[0 0 0 9] ft*5. 5SH¥2 - 1 3 1 7 8 6*ttt. 4{g 
#EEI§|»£6ft#EE@l&fc£i&-U «H©ffiSix^-^ 

U yfX^fiSiSLTHS. $$HJI¥3 - 1 1 9 3 
8 5tt. AC*Kt*jl!i&^0*»:©«jH*«t)e*iiI 

— r 4 RWU 7X £[g;T2 CI t ^M^L 
TV>6. 40 
[0 0 10] *5EW©BWtt. K£&KlH9P£|l£&ft 

h-^;p©jB****fi«T*attfet:, ^©ek^ft 
w^t^-tv ^*ff ft o m^zm^mm^a.-^-^ 

CSS LTK»£fr ft* ^.MUSS^Jffllg 
[0 0 11] *36W©ft©BMtt. #)E«JE©fS^> 
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[0 0 12] *«W©ffi©@Wtt. ->X^A©«jf^ttffi 

ttRtf-tn*fflv»fc->x7 L A*s*-r* it efts. 

[0 0 13] 

[MB*#ft-r*&i&©¥§H *ii:^^xniisn5 

5EM© , 5'-6^Wft i b©©tHI*l!iW-rtitf. TE©<t 

[0014] -r^to-s. T-fi'Dypt^tii^fti 

ARfOEttilKlxa.— f^IKl^yX^ (£jj?frlMtfl'5> 

A^Hd^T, ^rfflg^ (#J;Ui\ 4fr^K) — 

ap©ff©*©^ iffg*) izwomz-zm 

»T«a^/^^;i/©-»caRwt^^ff&t)n5 

««. ffiH/^;Kc*3its^$n-5-<^ff&©^x 
-^jssjiwwx-^t^-rzit^ui**.^©^ 

©&e t < imm jwsirs n* . 

[0 0 15] ft&fltycti, 1 7-r>ft(C^SiJbTSW 

&«»a**ft/t*JP©«ffi©*3S*fr "5 Gfci* 
«. lffg*©g|5^-) (c*fJS-f'5->7 hl/vX^ (F/ 

fis>^f/f9) ic©*.«a^->7 h^n-sj;^(c-r 
trrs. 

[0 0 16] Kftxi— r-f aRl/^^ORjetttt. 

!E^t>y7 hl/y'X^©-^ hi'Dyi'CH 

jWRjeKfcfujiistt*. -r&*>*. 4fT^**^riift« 

S^/N°^;KCt5^T> ^ffirg* (4ff^R) 

1 7l^-A©36^«»|^ ^Jx.tf. 8 OHztJ^S 

c. iffft^2ff©^H«itt8 0Hz t^ns. -en 

[0 0 17] ^StSS^ffllgBrt^tt. 

ns. i©#jEEiE]?&©#jEm^fs*«. 

ns. ^g.g*A°^;i/©^®^^t>— gp©ff©*©S 



(5) 
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[0 0 18] ±BLfc¥&K:J:5£. 7-f^o^nt7 
-*W*»****P*5 KftA-f 

*. sec. (gxi-x^Kftftsnfew^. #jifg^ 

CWsctiJiTSS. ;ift(c<fcD. £HBf!i3£(l9& 

«flft £ $ 6 KflP -5 d t #T £ & o 

[0 0 19] liUIJ. tta&ftHtf&BAf:: 20 

-fc >5"J > VWf$s1Z V yX^^ltbtlS. -ir U 

JL**5 2fTB©*0^fttf-ha>&2fTB£3fi:g©* 30 

^©ti£. -tnfc»j6-rs3 ; E>ffl#**<aw^^i'-e 

y^D^^glRSft-S. 
[0 0 2 0] 

[%n©%t£©^£] 0 1 tt. *»«Oiafi«T?*5« 40 

ISS->XfA (MUS^Stt) lOOSSt. u©I 
^•>XfA 10 0H. H y b T h U * 
A^Ht, iM^A*^ (liquid crystal displ 
ay:LCD) 1 CD3t>tii5 > 

B2£, K^g^J»gg2©^^^S^U^D 
t^f-i'OtaMa^v-fi'aT'Dtvt)- (M 
PU) 3t. AyfUft^^fAti4 
tr„ v-f^DVa-fcyiJ-3tttJi^slH«ii6fi2tow 



1-311980 

8 

tf'J-F • 5"T hS«WS*f R/W£MPU3ri>Sgg2 
^i£fcTSifca&©IWWa*Mfl£. MPU3tgi2i:0 
M0 8tfy r-K>x-^fr£f-DB0~DB7£i£§frr-5 

A* )U 1 t Kft^fHfP&B 2 <hlJ. 3 1 >fi^« C O 
Ml~COM3 2it^/>hif«SEGl~SEG 
8 0 tCfc-pTj&RSnTHS. 
[0 0 2 1] tt&£n%lfcltt£B2tt. *£MS£B (C 

PU) &'St$-?<iZra7'£]-ty-y-3t<Dffl<D^<Di£gi 

^^-K^Eft-TS-^Kx-^RAM? (^^ 
•J) <fc. a«if-^ R AM 7 *>6«*f-?S*l« 

hv h "J ^XttcD^^^bA;? 

try r-©«^x-?£v- U T^x-^iC^-T-SMil^ 
»9<!:, tiStlfcagf-?* y7 hLTl 7-f 
>ftUWTZ>±y*>h z/7 YVVTs* 1 2t. ->7h 
£ ft Ac 1 5 -r >^©s*^- * yy^m&l 
3 t. fiJfSftfc^^— ^i:S^>T«iSS/^jk 
1 <D-t>f* > h«SK9l*n3ftSKft«£E*»*»flEL. 

±E->7hl/yX^l 2, 15l:^Lt^<'5>^ 

0t, y7fAtil4 0*^©«iE«EEVc i ICSo'li 
T*aiKii«£E*3£^-rS#ffi@||l li, #JEE$ftAc 

ft/H77BBl8t. J*«K»/W7XI1K1 8*»S 
56**ftfc/W 7X«£E*-f >bf-^>X«»bTW73 

17t. «i®H?&l 7^Sm7J^ftfc:/U7X«ECD4 ) 

1 4*5cttx=i ; &>H7'r/N*iHiKi 6c^-r<&«ABU 

SJEESKHlg&l 9<h^^tT. ^D>yi7A^Xfg 
£[S?&CGPtt. W5ttl6*ft**ny^CLK* 

[0 0 2 2] A4s. ±gEjRe^tfffSB2». litt© 
*##«#5l)*h7>> ; ^^ (CMOS) ©*##«8t 
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S. HlfcfcHT, CI. C 2 fi-t-n-en, ■ #EE M3 2£T*l$#fiJt3j©:*:g#J®J£ u^kcltw^-t 

laftfcfltarrsgWPeaO, C 3 tt«B£j£fl:©fc 5. COMl~COM8^1ffS. COM 

feO^a^TT*^. ^n&Wgfcfc^tt^SW^yT* 9-COM1 6**»2ffB. COM1 7~COM24# 

±K»j£iffflE&«MiT©««Trtt^&;fc#£Tfc^ 8S3frB. C OM 2 5 ~C OM 3 2 tf*8Hfr § <fcft«. 

MtttWgMaH 5 - (3>x>tJ") jWBl^SftS. [0 0 2 6] H©J:5*:4ffST*^l6&*ft**/'? 

^CROM (U-H-^->'J -/^'J) TflffiJc^tt-S JWffltWi. 2fj»5Wilfr£ttfflL>T. Hf^BISfc 

*t, rL— tf-©ffcSL&/t*->*SSi*lieK:T3ifc £©tf*0*S£jfcS-ff*«£fc<>:Ta3. £©=£?& 

ft. RAM (7>^A • • /^E'J) t5*±!ERO 10 fiE3K©*S^IH»SBTftt. ^Stlfc^frK: 

[0 0 2 3] £©%J6fcl©tt££a;lfifff£B2tt. V-f T«3t>K«)«^t)PPJ!lQb^^ c t^(I3t>->7 hl^ 

^P7 p Dt7^3^->7fA'f>^7i-74^LT 1 5 £IM£$-ti-S «fc o (C L7c t»OTf*5. ^ntC 

U-^^^E'J 8|»it»ttSnT^*tt*<0+r7^^* [0 0 2 7] fc«l, COi^l:t(3 ; E>iftfif SC 

^-ra^t^T^^o £7c. T-f >/ti7a-ky*)-3tf 20 OM1^5.)B^:M^U^HcLTai^jLT2ff^^l 

©«if««*-r>^h5^v'3>v^4'5t:-b«^ h-r ^*n^-rj;5ic. wfncoM i~comi 6 a/ 

St. gfi2ttS:£Snfcftl»««fcffi-3fca^»£ 16fa-f-cBl) Sl)tCOMl~COM8 (1/8 

fits.?. m*k7-i?RAM7 sW^-^CDmZ&MZ. ra-f^il) OiBTSJ? 1/ A^^ffl^ $tl5 ^ t 

7-f ? D 7*Dt 7-9-3 ^iSX^J«iti7 H 1/7,57 tUZx, ^©.kS&ttftSfr&S £. 05 (b) &Z*0 

FUX##>*6fc:»£T*£<hTBM&3fta. ^©& 5 (c) fcifc'T.fcSfc:. 4ft&nkCDWiM,&^*)ll<D 

7\ t u7.uv>9 6ifi&ihft}iz7i t u7>&m.m\^ -?<i wm±.m<o2n^.it\tm\zm^-cn^n. tuts** 

^D^D-feyU-3A^A**nSS:^a-KA«^C*i:^ SK&S. 05 (a) «. 1/3 2Ta-r-/l»(0l 

^RAM7 lC#^jiSn-5„ £-©4fr^0fl£^"f. 

[0 0 2 4] Wry-* (+t7^^3-H) tt. 94 30 [0 0 2 8] *CTf. CWSUCWCH, 2ff*jj^lff 

*^*7 r -^RAM7'\Me.n5C:<!:T)e^*.W$ t. 3t>IiifCOMl~COM8*T«)ljRili 

ft, uO+t7^i'3-F*7Hl/Xtl/Ttt7i'^ COM9*5COM2 4 (l/16fi 

>?x*U-^^ : EU8lCft*fiSftfc*ir7^^^-> -r-ftl) XHCOM9*5COM1 6 (l/8fa 

jts*@ii9T?'>'j7;u7 s -^fcigiftsn. -ty^oh t. (t>) aixas (c> 

BA@%(12, 13, 14) rtfflW>h^7hU *JUi©Hffi*A8fHi8iRWfc:^£fr&5«k5fc. □ 

v 5 *? 1 2lUa*Ci£5ns. l7-f>»Of-^^-fey t>->7 h l/i?^^ 1 S SBffSti:TH5. L^feHO 

jt>h->7M/S?X^l-2ldif«snfct;:5T^t: «£. HjStf»*a©^iU7£t^<0#^frtt1iri^* 

^y^IBBH 3t5y^Sn. ■fe^>hH5'f;tl 4 40 »#l/^T3£«aB»Sfr&'5;:i:T. *flfcfi«E/H 

tt ji © =7 y ^ s nfcx - * ^ b ja0/#/S<r «be ssr 7 x jw?in s nT«i» l gs^nr a,t u £ 5 © 

RoftEE^^msaBftteawiaBu 9T?36^sn (a) tti/3 2 5~i--7VK»<0^©4fT^s0!£ 

[0 0 2 5] ff&tf. 5X8 K«v hT«JsK$n**r5 [ 0 0 2 9 ] 0 9 tJ. fiji-f^ RSll$©0S(t> 

^^7*>h/^->*Slt*raic4ff**1-*«^. Kl*«*ff'5*©W<B**S73j**^'r. H10H>X 

&^ffte8 >Kft:5©T. 3t>F7-f A* 1 6 tt h 7? >a >U5?X* 5 «. Bft^J-— x-f tt**»^S 

W3 2<@©tb730K$:i5Si-ra. H2fcjj?T«fc'3K:. n*e»xa— r-<a*?l^^^ (^ffWWU'^X 

£©n-t> Kv* A' 1 6 UMAA^^/^jU l ©uoK 9) 3 4 £. "^*Hffl«t'-*ac:a*?WlC^'¥ff'5Ct 
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[0 0 3 0] B«l7*a— r-fa#?U5?X^3 4fS, 

2 f-y hOWt'-y FNL 1 - NL O^tL. NL 

1-NLOOf**, "0 0" ©i»£4ff^ (1/3 2 
ra-r-fift) "0 1" ©i§£2ffgSc (1 

/16fa-f-fl«) SSL. "10"©«£lfr$ 
* (l/8ra-f^ll) ^ti5l;5tl5. - 
7j> -t U > 7"Jg)£ 1/ vT. ?3 1lt 1 M y b ©«» 
t*-y hCEN££"U CEN©ffi#. " 0 " ©i§£ff5lti 
^Srb^^V^^Tct^lCSn. "1" ©*§"&*J£S 

[0 0 3 1] VU?U-ty*3\t, ±BMB«rr:i.- 
f-f I^l/y'X^ 3 4 it >^ 'J >y}|£ l/y^ 3 1 

at>->7 M/vX;? 1 5©>7 hJO'y^ifSCL 
K©^88£IBg-f-5,, ^J^.«. 4fT^*»&2ff^K: 
Kftx^-x-f A*«HSnfc»^. ftti«8 0Hz £ 

sns^P'-AWw*— 3£nftiii-r-5fc*. ±ia->7h 
ms.4mt.zt1z. -r&fc*. *-fs>yfE£[«]?&i o 

[0 0 3 2] Sftf a-TVlRl/i?^^ 3 4 

■y^D'y^F/F 1 -F/F 3 2rt©*»<7)7U >y7° 
7D7^I|}-r5. yUy^P-v^F/Fl-F/ 
F 8 ttfgH,/'?*.^ 1 © 1 fr g ©S^lcfijffl Stl. 7 U y 
7°7P-y7°F/F 9 -F/F 1 6 tt«S/^;H O 2 ff 
BOJS^tlHlfflSn, 7 U 7°7 P -y 7°F/F 1 7 — F 
/F2 4tt«*/t*JUi©3frB©^£#JJ8£n. 7 
U-y7°7a-y7°F/F2 5-F/F3 2tt*a/^;H 
®4ffB©^*K:Wfflsns. ft^T. •t>3"J>v , if 
361/^^3 l©«DKy hCENOfllA* "0" ©* 
4ffS* (1/3 2xi-x^ffiid) Kfc^Ttt. 
7'J^7 P 7D7 7°F/F 1 -F/F3 2^y7 hlMff@' 
»3 5lC«tt>TSlR*n. 2ffg^ (1/1 6ra"f 
^ffift) t*UT«v-7 hMff@|»3 5£<fc-3T7U y 
7*7ny7"F/Fl-F/Fl 6**aiRSn. 1 
(l/8fi-f^II) fcU3V»Ttt7U -V7 P 7P<7 7° 
F/F 1 - F/F 9rt*->7 h$iJffllHli^3 5 CfcoTjfflR 

[0 0 3 3] t>^ l J>yjttl/y7,^3 1fflS£i(j 
->7 h8?Jffli[s]&3 5K#«&$ftT*SD. ->7 hfeNWelft 
3 5tt. »?£©£fflg^ (4ffS^) C0|Sf'tt7'J-y7° 
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flre*tH2j<*tt5. 7U-y7°7D^7°F/F 1 -F/F 
3 2«. -€-Ort»l3->7h^S?X^aiRfif« r l j afix 

jiznT^zmm, s^i/^pcotb^m^csF i7is 

CSF 3 2 ZZi^ypy^ /U 6 'vS&MKfflrt-r*. 

OM17iSCOM3 2SS^U^;Uit--5. SflMtfigfll 
^3 1©iM (CEN= "l" ) ftZflK»T3.~r-f 

mftirvz* 3 4timE.t<titzmmTo.- : rjm (nl 

1 -NL0= "0 1" : 2ff^ (1/1 6fa-f^ 
Kft) ) fCg-^T. ^J^.li7 U ■>7°7P>7 7 ,, F/F 9 
?5\6 F/F 2 4 £ TUBS ICv- 7 h PyX^IKfS 

rij ^v7h^i3-Tfr<^tT I Zl^:>K5"r/N*l 6^ 

[0034] hi oca. wifetEtitzmm'f-L-T-jm 

20 lcS-^UT3t>y7 h Vi/7,5? 1 5©->7 h^D>r7 

«©*ft^«W»Slt 2 t*3HTtt,- U >y'g^ 

ttl 0tMSnfcy7 hfay 3t>y7hk 

1 5rt©->7hftd»0»3 5 (09) (CA^U 
3 2^©7'J-y7°7P-y7° (F/F 1~F/F3 2) T 
*^Sn«->7 hU^^*ftl»-r*. «>ttf4f?^ 
©»££«. F/F 1t5^F/F 3 2 *T?8$?ffi«&JB 

»©2fffc^**ff F/F 9*^ >7 b&JM 

&LTF/F 2 4T-/7 E©|6. F/F 

1 ~F/F 8 K.J/F/F 2 5~F/F 3 2CD7U ■y7 p 7 
UV7\t1Sft l )±ybt<tl* v7 htefTfrteK SfclB 
ffitf*SP© lfrfi^Sfr -5$-&te, F/F9*b->7 

h*BHS&LTF/F 1 6T>'7 h***7"TS. £©f£. 
F/F l~F/F8RtfF/F 1 7 ~ F/F 3 2 ©7 U 

40 -r-5C.hu, 7DXI — i7^^C0^^7*©Klh©^ 
[0 0 3 5] -J|gfl<)(;ffi»lxa-^i'^<£<t-^<!:, # 

■So ifc. c©{Sxi-^^K»)ft;'-^ , 3- «®Kft« 

ffiSTtf * ^ t -St, ^ 'J 



(8) 
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^«&5u. m§i,mm&<D®& a i~i 

8) lc«n**»*«. WEE0IS1 1 £^LT{Hl*&£n-& 
J&UT. 2{g, 3«£&3. U*»*>, #EE@& 

T, #IEE1S&1 l£^LT«ftBl!lJfc<D@K (1 1~1 

[0 0 3 6] S^II, ^<DHJgWlC*3HTtt, 2ff^ 
&£^ttlfT&^«£#^ftxa-x^£l/2, 1/ 

^-n^-*n2fg, 4#ft**«t'5fi:bTv»*. cnic^-p 

T. 1 71/- AOH»»*«AS-Jlt«:<Kf67 i a.— x- 
Ttf * t y LTHHOffiT^JS 

jg a * d t & < mm? a - ^ * Ttf x ^ ^ © 

[0 0 3 7] |»fa-f-f * 1/2, 1/4 tC 

«M^'ni/2, l/4tTW r SCtT?tt*t|g 

/2, i/4tT»ffcttt. ^n<7^oJi&»£'Ttf 
5«fc-5CLT^-5ifc«>. CMOSlE]^T*^$tlT^-2) 

[0 0 3 8] 01 ltt. Wiikmm%<D®'® ( 1 1 ~ 1 
8) S^LTVi*. #JEHIi&l ltt. A^jSEEJS^Vc 
i *»6 W6Sftfcl*tff Si* 3 «*T#StX 1 0 

OVLOUTSfCIDMS. CI, C2Hft-/# 
>7 p #i!tT*#E£fi 1 •5fc«D«n>x>+>-, C 3 tt«fi£ 
^ftffl©^>-x>1tT*-5„ #E*J££ 1 -?CDJ8T (V* 
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mm. 



♦ LOUT) *»6W*1*«^ttJ:^T. tt&l 

se 2 ^ffl una. <i»*o/hs©n» t-rs £ t *«w 

10 [0 0 3 9] ^CDHM^jTtt, HS^tl-SJ;^!;, #JBE 
Ulttl lK#JSL-T#BEfiMsS»?l'5>Z*3 3 rt^ttb 

l/^^5^W#E§$lKL/yX^ 3 3 iCfilfgco#JEE 
<&**lft3£-r*^tT. #J3ElHlSESl lOVLOUTffl^ 
©#JEEflS4S£ 1 ffiffrS 3 ffifSTffjSCSM-r* Ci^T 

[0 0 4 0] (WRStlfcHtf. _hffi#JEtfg*SK 

ftSftTt^. I*lffVc Hi«igSJiVcc 
20 «3 V) £jgia##Jl<Tf#bn3Vc c «t0t>fi^«EE 
(MM2. 8 V) T?t>fiH. SWtEEV c c «t 0 fc® 
t»«EES#£Eia» 1 1 ?>a#*£V c i £ LT^-5© 

i* t vr a - ^ ^ TB»r * tc t> 8 



a© 3 m bit t ^ t# sn*Sffii«i!5 < & o r ^a^«t 

[0 04 1] 012 tt#£E0» 1 1 ©Uttftl&iattttrt 
30 #J£t*U *l«#£EflS*a*5U'^A^3 3©fSit 

Ac, 013 fc£#E*ffi»£©ftfl;Mffl*jK-r. 
[0 0 4 2] 
1*1] 





— 

#ff 0& 1 1 <£>tti/} U^/V (VLOUT) 


BT1 


BTO 


0 


0 


#EE8frffrftJfc 0 VLOUT f±, gnd w^Srttl;^ <s o 


0 


1 


lf8F#JS»ffo VLOOTfcfc, Vci ^^0it)^6 o 


1 


0 


2ffip^.ffitf^ 0 VLOUT fl, Vci <D 2ffiF(D#/E U^A-Srffl»^^ 0 


1 


1 


3 ^#JE»^ 0 vlout 12, vci <9 3 te<0 #JE ^yW-*tiJ^-t->5o 



lt'^^tlSi^lC. #ffiff*Slf?P>?X^3 3tt. 
ItyhBTl, BTO^ttS. 
[0 0 4 3] ±KMWtf!y hBT 1, BT0A<"0 0" 
#JEE@lft 1 1 ©ft^ffJt**!. VLOU 
T*Fli»«i«fi[GND«W*-r<5. a?J^t*-y hBT 
1. BT0J&* "0 1" ttStlZt, #ffilH?&l l<D#ffi 
fi**«lfiC$n, VLOUT^flJS^IEVc i S 



*£. #JEIh]?S1 l©#£EflS*)5<2flSC$n, VLOU 
TS^IiS*«ffVc i»2fg©«)EE*W^t-'5. «9«P 
tfyhBTl, BT0*t"ll" tsnit. 

1 l©#ffiflMSj»»3«t$n. VLOUTSf«l*t 
ffiVc i ©3fg©«EE£tH7J-r-5. 

[0 04 4] 01 2 (A) ~ (D) JC^-fcfc^l-. #J± 
H»litt. ^aiSHFTl. T2Wt:J*tt$flfc3>x 



(9) 



®|$¥1 1-3 1 19 8 0 
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Tout t±mn3^T i ~t 4 t<Dffl\zmmzntz 

X^f 7f S 0~S 9 tlCkOisKSnt^^. 
EH&lltt. lfg^ffiffl^KttHl 2 (B) ©<fc? 
\Z. S0WW>SntA^lEVc 

[0 0 4 5] 2fg#E^3^#JEtti^B#('(i > ft 

T012 (A) (Di^CX-f7fS2, S4, S7, S 

9W>5nT3>f>-tci, C2^nt'nvc i 

IC^Sn^o 2(g#ffiOi:glJ@12 (C) O 

<fc-5lc. ^7fSl, S3, S6, S8^>sn5 
dttlioT. 013 (A) <D£.?\Z.2~D<DZl>y : y j & 

ci, c2^M?iM.ffiic^$n?.i:tfci;. *mmz 

niVc i #f$jta£ft3;itT2 X Vc i ©«EE£(ii;>7 
T3o £Ac. 3te#JI»i:i*tt01 2 (D) <D<i;-5tC. 
X-f'yfSl, S5, S 8^>^n?.' iKJ^T. 
013 (B) C0j;^lC2OO3>x>-tJ-C 1 , C2^|1 

jto2ft3;i£T'3 X Vc i <75«ffi$rfii^-r-5o 
[0 0 4 6] ±EC0<t 5 1, #EEHS& 1 1 0#JEEUi*lflS 

AT*5iitii:. #EHBi l cD$sfs£|pj_L £-1+5,1 

[0 0 4 7] 5fc£. JiiB#J£lHli& 1 1 ©#JIfS*©Jlr& 
W&»JE*j*SttWr*. l/3 2ra-f^ 

8aBT4ff***ffp«^©*ftKl!iSEE*8 Vifa 
->XT-A*S(*flE34«3VO«^Ctt#Eigtt'l ltt 

* Srffi^-r -5 tab <D =f— 9 ifi v< ^oyD-tr-7-9-3*^ 
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S£Cb. 1/3 2^i— r-fBft©**"Ctt, ttIMB 
«j€JIt>3 0#EET8 V©Ji-C*0. $H2<Z)j|?aMB 
Stttffi«T2fcV>. ^-ut, l/8Ta-f-fWj| 
it5f-^* { '7'f 4? q yp-fe •;/+/ 3 ct-DTKtbxa 
-t^SK^x* 3 4i:i£$nTfa-f^tt;^f 

H$na. l^vZ^3 3(C«. 2&<T) 

#£Effi**Jt*-r s ^-^*T-f ? p yp-t y -y- 3 fr «fc 
oxta^sn. «aKft«jBE*«5vfiaiic»sEsn*. 

10 iftCiO. #ffite^aj?l^-^^3 3T#EElH]if&l 1 
■i^tCftt). 3VcD->Xfiti4 04>61fcifiSS 

2/3 \z&mtz> ^.tumtnttA^. 

[0 0 4 8] ifc. SIIlra-fY^Slfc«& 
(C &*? & a > h 7 X > £ » 5 * IZ it . Bft/t-f 7 X It 

j§«ftA*-f7XitBte. 
B = 1/ (/N+ 1 ) 
20 tt£2>. 1 /8^n f <t. 1/16ti- 

1/3 2? : a.-7 L -<-?<DmmmW)/H 7Xtt. 
^ni/4/\*1'7X, 1/5/H7X, 1/6. 7 

[0 0 4 9] 01 4 (A) I:MI»/H7X@K18 

AW7Xl«l/yX^ 3 2©Kj&Kfc£. 

7X0SS1 8^c0X-f 7fSWl ~SW9, S1-S3 

r-j W7ttI^SLTi^. £0ISIfi«©iftfl^S 

Ufflmm2\Z. V-f ^P7 P P-fe-yy-3 75^>7. h7^7-> 
3>^>*X^5(^©^/W7XSS?U'vy;^3 2 fcffi 
»/W7X£H:jrr*££T, mgMto/W 7XEI& 1 
8 rt©Ii/H 7 X J££ £Sc(C»T 5 Ztffl-VZS. 

[0 0 5 0] 

K2] 



:2ic^$ns<fc5t; 





BS5 
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BS1 
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0 
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BSO 
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SW4 


ON 


ON 


ON 


ON 


ON 


ON 


ON 
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SW9 
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SI 


ON 




ON 




ON 










S2 




ON 




ON 












S3 










ON 








8l/H7^I«l/Wi'3 2 


[0 0 5 1] 


mm 


tV hBS 2 



BS lRtfBS oifi 
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6. 5/H7Xt?n, 7<7fSWl-, SW4, SI 
tf*>ttM\Z2tl. 015 (B) CSSn5¥«H»i 
* ns. Wf7hBS2, B S 1 RZSB S 0 *« " 0 0 
1" tift!£$nst, MI1/H7XU1/6/H7 
Xt3n, X-fyf SWl, SW4, S2^>ttffifd 

sn. 015 (o c*$n*«fisig»t$tia. hip 

hBS 2, BS 1WBSOA5 "010" 
n-5t> «1iK»iA<7X«1./5. 5)H7^iS 
tl. X-f7fSWl, SW2, S W4 . Sld^>^i 

c$n. 015 (d) iZTKzn&mmtBi&tznz, 

[0 0 5 2] it. Wt*7hBS2, BSl&tfBS 
0i«"0ll" tcK3£$ti*<!:. ^HKftA'-fT^til 
/5A''f7XtSn, X<7fSWl, SW2, SW 
4. S2)J«t>ttIl:3n. 015 (E) l-SStl*^ 
iB@8&tSn-5. Wffllt*«y hBS 2, BSIRI/BSO 
ffi "10 0" IZ&fetinZt, SII1/H7XI11/ 
4. 5/H7Xt^n. X-f 7f SW4. SI, S3# 

*>ttit$n. 015 (f) iz^znzmmmt&tz 

ft£„ (MflPki-y hBS 2, BS1SMS0^"10 

xisn, x-f7fsw3, sw4*^>^si(c3n, 
015 (g) fciKsna^aiiHii&tsns. feiaieyh 
bs2, bs i&.tfBs o# "i i o" izmfeznz 

fSW4, SW5, SW6*^>^[C$n. 015 

(h) {z^znzmmm&tznz. wtvhBs 

2, B S lfttfBS 0# "111" fcaSSftSi, 
iIi/H7^Bl/2/H7Xt*n. X-f7fSW 

7, SW8, SW9^^->tt^(C:^n. 015 (H) \Z 

-r. 

[oo5 3] 014 (a) fctj^r, mimt±v 1 tm 
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* Jtt«fiGND7!(i-ty/> (SEG1-8 0) *s«fc 

yat^I (COMl-32) tf)^iKl/^;k ^2fl 
.ffiV2t«5flBEV5**nJEXS (COMl-3 2) 
CD#jg#?I^Jk S3tffV3tS4SffV4W>l 
>HS (SEG1-80) ± 

OK^hK»JCl/fc3^>M, (COMl-3 2) £-fc 
^>h«ffi (SEG1-80) KV2£V3*jfcH:V 

5 tv4Z7u-i±mz3zmzwMLT%mmm (x* 

*. &HflB»fctH»Ttt. ^(C01 6 (A) (B) 
[0 0 5 4] 014 (A) tC&HX. VRto> 

^0i»r«jaKVRoii*t«ifsa*»3£-r43>h7x h 

C0Str[fii?:^t$-t3-X^iS,^/^Jl/C0 3 > h 7 X h * 

20 [0 0 5 5] ^3tt, n> h^XhPffil/->*X^3 9C7) 
5 t'^ hT-i^Sn£$JfflI f7hCT4-CT0 <Og^ 

JfiStSa^T. 0^bft*£>J:?lC> JfiOTb:-;/ HCT4- 
CT0*t "0 0 0 0 0" ^^JlgtC "11111" 
=b3£, nf^jStaVRWfatiS. 2 xRi^O. lx 

-So iOi^CLT, ^ae>SB3^tcv 1 -GNDPiflOD^e 

30 [0 0 5 6] 
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ct nmm 
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-ECOM3£. ±!ESBJ«SECOMl -ECOM3 

§alSESEG 1 -ESEG3jWaa>nTlr»S. -t^* 
>hfflaBJJ€®ESEG 1 -ESEG3(C(i. 
Hi^SEGl-SEG3«^^. -fc7*>hffl 
IWIESEG 1 - ESEG3 tat>ffijlW«ffiE 
COMl-ECOM3tC0Wl;liMI 
**»l7 b tlTiS 9 . b F y h V HJ y 

?7><Dl Fy FCjtttELTt^a. 05 (a) - (c) 7!) 
£08 (a) - (cMcfcHT. mii)B<Dft mm) 

RtfSKDpgara (£*t) tcioio^i (jyhtan 
s„ 016 (b) cfcuxtt. mmnmEcoM 1 tm 

WttESEGl £©Sfj&©Fy Ffttf8&ntSECO 

M 2 <tM«®E S E G 2 t<D3t&<D F y F J&*. J&JT 

(on) tsn. ^©tett#^*T (off) t^n-c^ 

[0 0 5 7] 016 (A) «. .(B) WMtlECO 
M2<ta$«ffiESEG2<h©3a:,60>Fy h, -T&fc 
>&*T (ON) LTWK'yhOTt^COM 
2. t^/>hfi§SEG2RtfB*MD*8l7l/ 
— A (71/-A1) t^27l/-A (7k-AI I) <h 

[0 0 5 8] ^171/-A (71/-AI) C*5(^T. 3 

; E>®^coM2cDSWP"<;niv i t$n. 

I) £*5HT, -t^>hI^SEG2«IRl/^;Hi 
GNDt^tl. #jHRl/^;UttV4<t2tt-5 <> f-*7h* 5 

*©*ffiH*«H*fi#Dt$ti4. for, iSBj? 

tSECOM2tlM!ESEG2 Fy F 

, [0 0 5 9] S2 71/-A (71/-A I I ) ICfcUT. 
3 ; E>fi#COM2 0«KU*CMiGND££n, #S 

*?^;wiV2tsns. — miyu-A (yu~ 

A.I) tCtJ^T. -ty^>hM^SEG2©M^^^U 
2WWIE C OM 2 £j§li«&E S E G 2 tOSSjS© F 
A (71/-AI) <hlfS2 7l/-A (7I/-AI I) <hT* 

[0 0 6 0] 01 7 (A) ~ (D) tt. ±E**6«©« 
«f«t-S«^0^»«*S-r. £©5^017 (A) 

•PSfiy^y 7° 2 * itf^ttoa >^>-9-C^}ttn:R^ 
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T-*So 53im^P7'Dt7D-fy7'3$i 
ILfcMPU^-h'T', MPU*-H53W-?hU 

5 4T-}fef££ftT^5„ 

[00 6 1] Sfc. B17 (B) tt. Kff«etKOjft^ 

SSffllMSB^y 72 4J«ktf >T>U"C*lS8t 

10 R$:ItL, h-hy-Jl'S 1 ^LTMS^'i^il' 
l^-Yh'J'^^IS 2C»«T*«k"5K:b;fc , b 
©T-&5. 

[0062] in (o wu «fl^*;i/£*j«-r** 

KR**«l/. +-Vh'J », i7XS$K5 2 tjKS«*/1 
*;H tffl|BI*«tS^ttWISIB^y7 , 2*JS«LfcT 

CP (Tape Carrier Package) 5 1' fCcfcoTjfe^-f'S 

[0 0 6 3] 017 (D) «. Sffr^l'SflWtfS* 

20 -TMJ 7 2_h{cn#tt©3>x>-9-C J f>ffi 

RR^ftb, «a^*j^fsa^-y7°2««as*/^ 

[0 0 6 4] 018 fctt, jSA^IH«ISB2 ©SSmE 
BW43«ttfiRS^A*^ 1 ^ttA^«0ISfli2 <h© 

Jt^Sr^-T. 0 1 8 \z^rf X o iz. Z\omi&M<Dm@, 
SSSI9gi2ii, 3t>fi^COMl~COM3 25: 

30 $h*tbb3*i. fi^Tao— jat-t^>hfi^*w?j 

tt. MMI^JMtfrHfl^. T-f taJo-ty-V-tam 

x-mn<D^ o t o &ff & p AW ^a^Rtt snxn 

-5„ £ 0>«fc 3 fcJIH'Efllfc 

Id. -fe7;*> F>7 hl/yXi' 1 2*5«fctf3 : E>v'7 F 
TV^^ttciO. *a^*J«iSB^y72**ft^ 

s/ , «^;no±T©^l"*i«)ttBfc"b. £bic^y7°£ 
■SfibfettfiiTEBbT'b, 3t>«^|tt^>h 

[0 0 6 5] 0 1 9 tt. *%9J<Z>tt£$jft|l!lttgB 2 # 

[0 0 6 6] l^iCStyXxAIJ. J^SMfgvXT- 
Att. ^^-^©ffiBfftS^ff iADPCa-fyf 
0»2O1, Xe-*2 0 2, V-f^2 03, 

;n. ^-^-h'2 0 5, ^-r ^;UT-^*Kf»a* 

aft-rSTDMA@S^2 0 6, S^StlfcIDS^^fe 
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M2 0 8, 7 : -9<D-ttf#m+-?4u><Dfcmx.V7t 
&-SSRAM2 0 7&£*CD*^:U. &i!8fS*f CQ+V U 7 
HR*SH3£-r-5PLL@K2 10. *t*gfa*t£jlgm 
TSfcfeOR F1R2.11 Rtf-tn 5 Wt" * yXf 

[0 0 6 7] 02 OH, *5EWO*S^SW»SB2*« 

w<DWimm*Mffl$im2te> hi 7 (d) cssnaj: 

1 StlT^-^ h U y 

* X1I5 2ttt,KL«fffiS*9 llcHg$n^.. 
[0 0 6 8] 02111 01 (DW.^^fU-)V 1 0-01 

[006 9] 02 1. 022 \Zm1rm.&WKft*)V 1 
tt, 0iJ;Lfcf. STN (Super TwistedNematinc)a£li£ffl 

JM*1 1 3^LT. H>C»*Snt*5^ItRl 0 
1, 10 2<t. tf^StglOl, 1 0 2 SZ>°->-JI/M 
1 1 3£©mK:ffiA§tJh3nfc*liBl 1 0*£~T*. 

1 3 oa^sffixsn*. 

[0070] 021. 022 \Ztf.-$~£. O jgJIJf 1 1 

0 *mmz lt. ^/7xis i o i miz\±mvi<DMw 

#«8H (Indium-Thin-Oxide : I TO) #>6&&*tgcCD 
-tPtybWS. (ESEG) 1 1 ljWBjfcSft, #57, 

£$ i o 2M\z\mvi(DMwmmm ( i to 
w.^c<Dn^>mm (ecom) i i2ij«»usn5. # 

1 1. &mmi i 3t^jfi*si»*n.'*7x 

afiiO20MI«liffl)i:li. »^>ni 

1 2. sifigMti i 4 tafimkmmztiz. #57. 

ISioi tfWffllctt. <S7t« l l 5 iJiutfeffiUS l 
1 7 jWEMRSft. JJyX&m 1 0 2 (TWttlCW;. <B3t 
«1 1 6A*»^3n*. iry^>h€ffil 1 1 tnt> 
ftffl 1 2£\t5.MzW&L. tW>htffilllt 
^t/lll 1 2 t<D$mBifiW%Mi& (F-y H 

ttfiBl 1 0co*(c. tt&jfi l 0 04= 

[0 0 7 1] 02 3tt, *^WOffiOHil«T*S*a 
g^yXfAl 5 0£^1\ HBlCTSSnsftfiSSs/ 
T-xA 150i, 01 CSJn^MIiyXfA 1 0 
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* [0072] z\<DnmM<Dm^m^mmmM2{t, 02 

^XS^Myj^S^ffi&SII^^Jl' l 4 0 £K»rt 

ioica-r*. -tot*. ftA^^iHffSB 2 (i. -ty 

/>h/ ; EU 1 5 1 £^tf„ t^>h«'J 1 5 1 

p-t -y-t 3 b«?wt^^ > ^^f-? sEie 

n£„ -fe$M> Mt'J 1 5 1 Offi^jtt, 

->7 h 1 2 ^MStl5„ 

[0 0 7 3] -yj. n^X^^-fA-iefcllCitiS 
SS*IHIi8I2l:jBLTtIStlTH4. ZIOflJiW 
On=E>H7-f/U6lt 5X8H7hTiU3n5t 

*?=yW7*y\~n5>- y^mW-zfrfiUz 3 ff ftS^nlitg 

T<&9, Sfc, iiPHc. 2 7< >0-fe^>hg*»*"I 

20 mr$>Z>. ^(Dfztb. H^K^-fAl 6fJfff2 4flCD 

<fc-5K. dcon^Kv-fA'l 6 tei&flg^/WH <D 
F 7 h 'J 7 i' X$*ffi 3 1 >ffiftf|^ (COMl- 
COM2 4) t. -fc^*>h8Scffl 3 (C 
OMS1, COMS2) 
[0 0 7-4] «i/t*JH 4 0S4SSS*t5«^. C 
OMS1. COM1-COM2 4. COMS2A^S 
KIKfcg*?«EEU'' , WK:Sn*. COMl- 
30 COM8^1ffS. COM9~COM16^2ff 
§. COM17~COM24i^3fi : St^. ±if * 
>h3t>lilf (COMS1, COMS2) H « 
tikr%*)V 1 4 0 co _hffl!7J£T«K-€-*i-£ft 1 *fo#.5 

i7*^>hn ; t>ffil))fi^COMS 1 . COMS2CD? 

[0 0 7 5] 024 Rtf^4 tt. 023 0>tt&&KlHf| 

gfi2|^C0n ; E>->7 hl/vX^ 1 5t»fi-f-f 
40 SIR U5>X*3 4 ffift^-^^S^lyvX^, 
3 4ti. WgPCD3iiJffllt*>y N*t3 t'-y hNL 2 - NL0II 

[0 0 7 6] 
[314] 
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24 



NL2 


NL1 


NLO 








0 


0 


0 




1/2 Duly 


C0MS1. COMS2 


0 


0 


1 


* * ^ ^ $ 1 fH-b^/ > h*^ 


1/10 Duty 


COM1-8, COMSK COMS2 


0 


1 


0 




1/18 Duty 


COMM6, COMSU COMS2 


0 


1 


1 


4 * ? 7 *3fH*fc 7 h 


V26 Duty 


COM1-24. COMSK COMS2 


1 


* 


* 









g4II^$tl'5ioC NL 2 -NL 0 COffi^. "0 0 
o" t^n-st, -fe7*/>h • • 7-fa> 10 

^^>hn ; e>i;»)fi^ (comsi, coms2) £ 

T^fll l/2t3n5, NL2-NL0Ofi^, 
"0 0 1" Kan**. •fe^^>hg^i^lffgcDh* 

53 ; E>K7'fH -t^/>hn ; e>SKftm^ (COM 
SI, COMS 2) &t)ijiTZ> h*7-fA't h7 HJ 
y^X^fflati^ftff^ (COM1-COM8) £ 

is. i/io t^n-s. 

[0077] NL2-NL0 ©fli#f. "010" CStl 

t>Kvi'tt. -by^>hn ; E>KgjM^ (COMS 
1, COMS 2) ^W^-r^> H^-Y/N't hVhU-y 
^X^ffl^^Bidfi^t (COM1-COM1 6) £ 

«. 1/1 8 t$n?> 0 NL 2 -NL 0©<fi^\ "0 1 
1" CSnifc. ■ir^7*/>h^i:^lff-^3fi : @i 30 

sns^^K^Kte. -t^^>h 3 (c 

OMS 1, COMS 2) £ffl7J-f 3 K^-fAi: h* y 
h'J-y^X^TKffl^^E/ffildfB^ (COM 1 -COM2 

4) fcma-rsKv'f /ttana. .d©«£. iaj a 

-T-^tt, l/2 6t*n<5. fc*5. k* y h N L 2 — N 
L 0^©±£&ft©ft^iB8£tt£likSn*. 
[0 0 7 8] 02 4©3 ; E>:>7 hl^xX^ 1 SOtI 

[0 0 7 9] 7'J y-7°7D-y7°2 5 75S2 6#-fcy*> 40 
hn^>K»jm^ (COMSI, COMS2) Mfflt 
$nS^T'*§o •fe>^U>^g^it£l^vX^ 3 1© 

WfPify hcenji* "o" t$n-5«^aaT©«fc5t: 

^7D 7 7'2 5 7552 6©#t;i. ->7 hl/vX^SiRfif 
% r 1 J SS^hSttT. K7-CA'SiRfS*tCS SF 1 

7iM 2 3-a-a. iira-f^n/i o tsn 

7 bUvX^ftfifg r U £~>X hS-BrT. F 71" A* 



-5. »fa-f^n/18t3nfci^ 7Uy7° 
7D-y7°l - 1 6RI/2 5. 2 6 iC. i/7M/yX^I 
rij ^->7^tT, H7</^jgJR®#CSF 

1- 16, CSSF mm2Zlti1lZ-ti:Z>. lifa- 
T-^l/2 6 i 7'J^^7n-^7°l -2 
4Rtf2 5. 2 6(C. v-7 h l^^X^g^tff^ Tl j £ 
■>7ha*T. h'7'f/^t^CSFl-2 4,. CS 
S F 1 -2£tti7J 

[0 0 8 0] ■fc>^U>^*3^&jeW'^X^3 1©«W 
t*-y hCEN^V-f i7D7 P n-fr-yU-3 tiot, "1" 

3 4fflf7 hNL 2 -NL 0 £ "0 0 1" 
KtfcSU IgftA-f TXjlWl/vX^S 2©t*-yhBS 

2- 0* "10 1" ICf-So 

[0 0 8 1] 02 51:11 l/2 6ra-f-fli*6 
t^-tV 111/10 K£H Lfcfc&Oiftft/WU 1 
©^Sttffij&tSSn*. ^^©i&Jiag^XT-A 1 5 
O©02 0©<k-5ftgH£*fg9 1 ©#^, #©*%W© 

[0 0 8 2] 026(1 mM,/<l*)l> 140 ©— ffltfrtZ 
I©»i/^)H 4 0(C*3^T«. -t7*/> hS 
ifflnt>I^COMS liW^n^SWiSECO 

EUE^©-fe^*>h (tf^7 h^7A<hfeW-5) tt. 

ty/>hi^SEG2, SEG7, SEG23, 
SEG28. SEG4 2«^n5S^tS (ESE 
G) ©giRKH/tatJWffiECOMS laSftL"^ 

£B«^l!©aW««ltt££"LT*5D. -7J©SK* 

aawnsEcoMs i*«*s^sn, m^3^>mmmm\t 
■tif* > hmns eg 2 *»«j&sn*OT«SE seg 

[oo8 3] i^±Ha^Lfc<fc^ic. ±jsj&&ews< %A 

lx ->'X ^ tK»A>f 7X11^1/ yX ^ (D^^fit^^MT 
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»ffl9tt*fttf*aeft*E*Ttf * d ir^ft. ttA [0 0 8 9] 

lhT5££*«-Tr£*£:lr> 3 [0 0 9 0] EP^, ttft03^f?&lMtt-?&ttg&ftM 

#»^«l§l»gB2©ffi»*8fE£jqi**£ [0ffi<DfffiWcC^BJ] 

£*«T?S*i 1^-5 [01] Bltt. imm<r>-%mm\z.^WL^Wr^y7, 

[0 0 8 5] ^i,g^3JiffllgHl^tC-fe>5"J>^ fA©yP7f0T^5. 

a*«SEl/^X^*»tt*J:'5JCLfcOT, «f«NfO- [02] 02ti. 1/3 2fa-f^» (4ffS*) 
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